HORVATH 


ARATEMUW HAYR CCCP 
BBIXOTAT TPH PA3A B MECAIL 


PefakgwoHHaa kOaaermA: akan. JI. A. Apmumospa4y, akan. A. I. Berexran, 

axay. C, A. Bekmmucnmii, akan. 5B, A. Kasancruii, akay. A. H. Koamoropos 

(3aM. rvlaBHOrO pefaKTopa), aKa. A. JI. Kypcanos, axay. C. A. JleGeyes, akan. 

A. WM. Onapuu (rnapani peyaKrop), ae E. H. Dlapnosernit, akan. JI. WH. Cenos, 
aka. H. M. Crpaxos, axag. A. H. Opymxan (3am. ruapHoro pefaKTopa) 


26-1 TO U3,AHMA 


1958 
TOM 119, M 3 


CONMEPKAHUE 


MATEMATHKA Cmp. 
B. A. Boposukos. DyHyaMeHTabHOe pellieHHe MHHEHHOTO ypaBHeHHA B UaCTHbIX 
MpOH3BOZHBIX C MOCTOAHHBIMH KoSpdpwuHeHTaMH ........6.. . 407 
Bb. B. Bospcxua. O6 oco6om cayuae 3saqaun Pumana — Tunp6epta Sages os aed 
P. 9. Bunorpay. ConpsxxeHue HOopMmbl JiamyHoBa . . 415 
A. T. Buryurkuu. O Hanayumux 2 een anippepemupyensix M aHamuTH- 
yeCKHX (PYHKUMH... . . 418 
WM. M. [aa3maun. O6 orputatenbHoli yacTH cnektpa onHoMep HEIX ‘uy ‘wHoroMeptix 
udbepenuvasbHbIX OMepaTOpOB Ha BEKTOP-PyHKUMAMH . .. . 424 
A. A. JlesuH. CummerpwuHbie 9HepreTHuecKHe HepaBeHCTBa H cmewlannas “sagaua 425 
| ED x Sapunos. CuctemMb! NOMHbIX OCOObIX HHTerpaJIbHbIX patie Tuna CBepTkH 429 
H. M. Kopo6os. Hospie TeopeTHkounCOBble OWCHKH . . . . 433 
H. H. Kpacosckuu. O6 ycToHuMBocTH KBa3HJIHHeHHbIX CHCTeM c ‘ocaeqelictBueM 435 
P. A. Munaoc. IIpogqomkenuve o606nmieHHOrO CiyYaHHOrO mMmpowecca WO BMomHe az- 
JMTHBHOH Mepbl . . 439 
10. A. Morogun, B. A. CyaKos u H. H. “dluenko. ‘0 Geryulnx BOMHAX _ypanuert 
Tra30BOH JHHAaMHKH ... . é 443 
J. A. Paikos. O pnowmHe HempepbipHocTH comp axKeHHOTO oneparopa Re Keveen cs tere a eO) 
M. JI. Pacyaos. O6 OHO CopMy.1e pa3sOXKeHHA MPOHSBOMbHOH (PyHKUHH . . . 450, 
B. Cononuukos. O muHelHEIx ZuddbepenuHabHbIx yigegeras C MaJIbIM napamer- 
POM IIpH cCTaplIMxX MpOH3BOMHBIX ... . 454 
C. B. Anoscxuu. O cBa3v MHTerpasbHbIX ypapnennit rana cnepriit c ypanuenia- 
Me SINDOMOCODIN nc ee sete cere ene Lt aseetntt Eb 55 Ses eye ueiea 458 
PH3BHKA 
MW. A. Buxtopos. O piuaHHu HeCOBepLIeHCTB ae Bathe Ha ae 
P9JIeeBCKHX BOUIH . . EMS fee sree ae FAG 
b. b. Jouenko. K pompocy 0 etpyKtype mpoToHa Fre: 466 
A. A. 3aiyes u B. E. Muy. es erpyKTypht na3Mbi mpi Paspiita 
paspaya ... ih sical sau te peta ee W469 
3. A. Kanep. Luxnorponnptit pesonanc BWeHKax .. . . 474 


WU. A. Ksacuuxkos. IIpumenenue BapvallwOHHOrO npHAnuna t B HOBOM Merone Te0- 
DHW SCBEP AUPOBOMMMOCTI Me yprtmee Meteents Wiseantel (1. Net isiico Mat istha Men Pe. 4T5 


M. A. Muaiep. O dokycupoBKe NyYKOB 3apAXKeHHbIX YaCTHIL BbICOKOVACTOTHBIMH 
TOC Cnn ce Gare eee Ss Oka O04 mo co Go og Fg GG oe oo os 


TEXHHYECKAA PH3HKA 


WM. ©. Bacun, Il. Tr. Tlosquakos vu M. M. ApocaaBcKni. []peuusvouHbtit KBapleBbIit 
Pe30HAaTOP C BHICOKOH JOOpOTHOCTbIO H MaJIOli TeMMepaTypHOH 3aBHCHMOCTbIO 
yaCTOTLI . . . Bae CT bo aS BOE win | One 5awo. O 

B. WH. Jluxrman u B. C. Ocrposcxuit. 3akonomep HOCTH TacCTHUeCKOrO TEUCHHA CBHH- 
Ila HW O0Ba B YCIOBMAX YHCTOTO CABHTAa . . . 8 

10. fr. Muasep. Koadduunentb mHetnoro pacuupenus asGansrenmans a TBepAbIX 

peemsayeory IS C GeIMO te Wo 6 6 5.5 oc BONA fee yachee 

K. B. Casuyxni u M. I. SarpeGenuukosa. Vceeqonanne temmepatyp Hoi ycTou- 
YMBOCTH JecspOpMalMOHHBIX HCKa2%KeHHM M KMHETHKM Ppa3yMpO4HeHHA MoBepXx- 
HOCTCH. ehDCHIMSIOR.. siusrietbrstc) as) G0 ee cclay co bre oy 7ek Umer meters eller as 


XHMHA 


tO. A. DK nanos, I. H. Aopodeenko u I. B.Borganosa. [Ipumenenne WwHHKOpraHuye- 
CKUX COeIHHEHUM JIA CHHTe3A YIVIEPOL-yIvepOAHbIX MPOH3SBORHEIX CaxXapOB 

M. HW. 3axaposa, W. A. Hrnarosa, Ji. A. Cemenopa u H. A. Xatanopa. Hccnezo- 
BaHMe (:bas0Bo0ro COCTaBa CIIaBOB 2%ele3a C BAHANHEM H AeNesa C XPOMOM 

WM. WH. Kopxuuos, JI.W. Wpsxuna, 0.B. OxumKosa u A. A. Cuetkos. O kpasuOunap- 
HOCTH CHCTeMbI: LIECTHKOMMOHCHTHHIM HUKEeBbIi TBEPAbI pacTBop+ kapoOuy, 
THTaHa.. . ah fae 

A. H. Hecmesuos, A. E. Bopucos - u H. B. Hosuxosa. Coxpanenne Kkondurypanuan 
IIPOMeHHMbHOTO paluKasa B PeakUMAX Mepexoya OT MeTasMa K MeTaJIYy 

lr. B. Camconos, B. Il. Aseranoscxui u WM. A. Cemawxo. ee eBpOnnA 

P. H. Cmupxos. O eM DER eE ae NOMMCTHpOMa : 

A. B. Tonunes u JI. A. Ausasauna.. [lonumepusanns uso6yTHseHa B npHucyTcTBHH 
(bropucroro spe sel BUGNGOssaqolovstebsOrONe WKS 4 i Goo S 6 oF 5 6 a & Oo 


PH3HYECKAA XHUMHA 


A. B. BanoOxeckuh. ArmoctbepHad KOppo3Ha MeTasII0B NO] ha H3J1y- 
WeHHA . . . ne empha meh tet 

ils 1 Jlopdman. Marneroxumust opranMueckux coenunennii u “«XHMHUeCKHe? 
CABHIHM AepHOrO MarHHTHOTO pesoHaHca.. . Pr 

H. C. Exuxononsn. O6 orpumatenbHom TenmepatyDHOM Kosdpunmnenre npu oKuc- 
JI@HHH YIvieBoqopoyoB . . eet wt 

VW. C. Moposos u B. Y. Kopurynos. K nompocam TepMORMHAMNKH xslopuporannsa 
OKHCJIOB PeKOSCMEIbHDIX METAIIOB Tas006pa3HbIM XJIOPOM . . 

E. E. Huxutnu. O pprunceHuu CkopocTn pacnaya ByXaTOMHBbIX MOJeKyI : 

JI. B. Panyuxesny. AncopOuHOHHEI noTeHUMa BOMM3H CcbepHuecKHX UAaCTHIL KOJI- 
JOU LHBIX eee 

A. E. UWnuaos, P. JI. CaGuposa u B. MM. Topuikos. K pompocy 06 o6pasonannn noua 
KapOOHHA B PeakWMAX MpHCOeqMHeHHA K OMeduHaM .. . 


@ ‘eae 


TPEOXHMHA 


E. K. Mapxuuun. O KosmuectBe 1OBeCHHIbHOM BOLI, yuacTBylolleli B ByKaHHUe- 
CKHX B3PbIBaXx 

HW. A. Wpxesuy a B. A. ‘@elipasen. Hexoroppie 3aKONOMep HOCTH usMenenust pH 
MOpo Me30-Kalinosolickol TommH Boctounoro 3aypaupa . 


. 


BHOXHMHA 


lr. Unbun. Buocunres wuKkotuna-C!4 


Bb. H. Crenaneuko u JI. H. Bo6posa. O ‘ZSC — Horo npoxwKeBom CTHMYaIATOpe 
cepeuHOH exTembHOCTH 


. a, ip) Bie, le ep iene. ale oe . 


XHMHYECKAA TEXHOJO'HA 


WM. H. Maaxcun, C. I. 3aiuesa u P. UI. Wadees. Komuuecrpennas MHKpoapto- 
paquorpapuxaA coeB KCaHTOreHaTOB Ha MOBepXHOCTH rameHuTa 


Cet) 


TFEOAOPH A 


K. H. Tepenuyx. O tumax coorHomennit coppemenHoit oporpadun Pycckon papun- 
HbI C TEKTOHHYCCKHMM CTPyKTypaMu MIaTPOpMpr . 


402 


481 
484 
488 


490 


537 
540 


544 
547 


5514 


UW. H. Fosopos. Meracomatuueckan 30HambHOCTb AeCCWIMKALHH pH rpelisenn3a- 
WHH M3BeCTHAKOB 5 IOs men ae We atid Cee Red otra td tds 
C. M. Hopouxo. O BepxnegesoncKux oTmoxenuax [LlappimoscKoro paiiona Kpacuo- 
St DCR OROM IGN A 1° MMe Ears Sree 7 en. ets ee een Oe rr er 
Ir. B. )Kykos. O Hosom palione pasBuTua xee3suCTO-KpeMHHCTbIX (opmMalni Ha 
WEDAUM COREA) Seems tee ee el tee ence es Leen Se 
H. H. Kapaos. O6 o6ureli 3aKoHOMepHOCTH H3MeHEHHA MONLHOCTH rpanysomerpu- 
yeckoro COCTaBa IpHAHeNpoBcKoro secca Sate ae ess aban Pmt toeney-< 
H. B. Hespoauy. Ocnopubie uepTe cTpoeHHsa (tbyHAaMeHTa WeHTPabHbIX Wf BROCTOU- 
HbIX palioHoB Pycckoli muaTpopMbl mo reomoruueckuM u reo*usHuecKHM 
TaHHbIM aie sot, ee ce oie oh Neiaireatcae Nalgene lb em 8 Neyo octet 
A. B. Pepkukos. O Oappaxkax B KapcTOBbIX OOWIaCTAX WH MX PuAporeosormuecKOM 
CEMA SLU Sade see cicmrahee OMAN oe Ue lcsee tert Oe 
H. H. Cotcoes, Ff. B. Yaunues u WH. B. Anppeesa. 
E. 
®. 


PesyabTaTbl CelicMoakycTHye- 
CK MECHOOEANMU HA Am OHCKOLO MOD AG mune her ee Renee 
C. Tuxomuposa. Hoppe qaHHble O CTPOCHHH YNHHCKUX OTMOXKeHHH B Tloqmoc- 
ROBEOMPOArCEIINC = seg eee A. Sener” Orel Satie ce Mee Re geen eee 
K. UWunyaun. Coornomenue uHTpy3uli um opyqenenusa B 3pIpanORcKoM palione 


et ROU PEN PACme nee eRe e oe hate” fo, ee cee ee 8 Renee te eee 
TIOYBOBEJEHHE 

M. T. Sicrpe6os. EctectseHHad padvOaKTHBHOCTb 30HaJIbHbIX TouB EpponelicKol 

ACTH COC Pd gt tok ohh ies, Lemanttty: @ yal) deve epetten tam OME wa nereehae ce ou 
THCTOJOFHUA 


3. H. Tonoga. BauaHue uacTuuHOrO yqaeHHA H pasqpaxeHua KOpbI OoOubUWIUX 
NOyWapHH MO3ra Ha COCTOAHHE BOJOKHHCTHIX CTPYKTYpP PbIXJOH coeqHHH- 
MOU BHOMUTKANI ks, sce 's) se bias eMestese ovis) Gb) cp oss) 5: yam So Se eRe rors 


PESGU EMG GO st 


H. H. Menpenes. Tenotunuyecku O6yCJIOBJICHHBIe pa3sIH4HA B BOCIPHHMUHBOCTH 
CC-57-6ennix wu CC-57-kopuuHeBbIxX MBILMeH K CNOHTAaHHbIM HM HHAYLMpPoBaH- 
EPPING OMY XO JET aC TK Oui, aa Mate Ga. ule sR Prem les gukcu ete celts ise Ep MEG me 


MHK POBHOJOL HA 


M. [. Baagumuposa. O pa3sBuTun GecuBeTHbIX THOCIMpHI B OakTepNasbHOu ma- 
CTHHKE COBMeCTHO C reTepOTPpOPHbIMH MHKpOOpraHH3MaMH ........ 


@H3HO/IOTH A PACTEHHH 


JI. A. Kuszepa. O6pa3opanne ryTTbI B MOMOMLIX KOPHAX OepeckseTa eBpomelicKoro 
10. K. Kyy3un u U. A. Makoyse6a. Cogepxanue H AuHaMuKa paCTBOPHMBIX yrvle- 
BOOB B OpraHaX BereTaTHBHOFO pa3MHOXKeHUA TOPyaka PO3OBOrO (Acroptilon 
ACME ee. oa) Secs Sh Sta de pln NS 8) ea Tetgdicaied vad Gropeg, uenig i? fo 


300JOL HA 


K. A. BopoGbes. K Ononormu pa3MHOXKeHUA HEKOTOPHIX MpekcTaBuTeeH apKTH- 
YeCKOH HW aMepHKaHCKOli OpHuTOdayHb! B CeBepo-BocTouHOH AkyTHH ae 

A. B. Monaxos. Hexoroppie Janupie Mo Onosn0rmu pasBuTus uM pasMHoxKenusa Acantho- 
cyclops viridis (Jur.) (Copepoda, Cyclopoida) ..... 1... +. 


PUZHOAOFUA 


B. HW. Tkayenxo. O6 u3MeHeHHAX MMHYTHOFO OObeMa cepa U nokagatTesel TOHY- 


ca COCyJIOB IIpH 9KCIepHMeHTasIbHOH THNepTeH3Hu . 


ITAPA3HTOJOFH A 
B. FO. Muukesuy. K pacuiuposKke mnksa pasBuTHA HCMaTOABI Elaphostrongy- 
lus rangiferi sp. nov. oT ceBepHoro ONe€HH . - + + ee ee et es 


Cmp. 
506 
560 


586 


o9ft 


094 


598 


602 


606 


621 
403 


CiO NEPEAN Gs 


MATHEMATICS 


V. A. Borovikov. The fundamental solution of a linear partial differential equa- 
tion with constant coefficients... ..... <-> age €) cutee er io 
B. V. Boyarsky. A special case of the Riemann — Hilbert problem . - ia, 
R. E. Vinograd. Conjugate Lapunov norms .....-.+.+.+-++.++-+ +... 
A. G. Vitushkin. The closest approximations of differentiable and analytic func- 
[Skeleeere ee na TOS eS te oh CEES, oS oa gee a 8) cae iby & 
I. M. Glasman. On the negative part of the spectrum of one-dimensional and multi- 
dimensional differential operators over vector-functions .......+.-. 
A. A. Desen. Symmetric energy inequalities and mixed problem ..... .- 
R. Kh. Zaripov. Systems of complete singular integral equations of the convolu- 
tionatyipe ses eeey Garey eS, 1d As a eee ee scar Ee eee 
N. M. Megane New: mumber-theoretical estimates masini mi enn ncn ie 
N. N. Krasovsky. The stability of quasilinear systems with after-effects . . . 
R. A. Minlos. Continuation of a generalized random process to a completely addi- 
INCceantebner gece HOR, Fete Cm ena a Or ares 4 
Yu. J. Pogodin, V. A. Suchkov and N. N. Yanenko. On progressive waves of gas 
GynamicCseeqiatlONnsarg x: < cue ecm ks een etn er CnC 
D. A. Raikov. Complete continuity of an adjoined operator >, MAL pRas See 
M. L. Rasulov. A formula for the expansion of an arbitrary function . 
V. Solonnikov. Linear differential equations with a small parameter in ‘the high- 
estiiderivative. teri cee ye iad ee te es) Re pi Pee 
S. V. lanovsky. The relation of the integral equations of the convolution type to 
equations having a Cauchy kernel 


ot ee Ee\inel Sill Gs sos ee lon cece e Meu) letete So) Lrenecem me! 


PHY SICS 


I. A. Viktorov. The influence of surface imperfections on the propagation of Soy 
leigh waves 

Babs Dotsenko- Onutie sinicttinesoillesproltonmemr meni itil inr nent 

A. A. Zaitsev and V. E. Mitsuk. The formation of the plasma structure on the 
development of an electric discharge. 2 <gepgei ec <5) ogegere eens Geena 

Boe AcaKatleng Cy.cl OthomCmnesomaice aitletl (Lin Sita mma mien nee ne a 

I. A. Quassnikov. The use of the variation principle in the new method of the 
SUITS CO MCTOTOM UNE Ayn es a eb ee a BG RPS Mors Sea 

M. A. Miller. The focussing of beams of charged particles by high- frequency fields 


ae tel Newb GE dese oreye se? SS ea te Ae See be Ae cet oat vet pte, gta eee el ens mnie a 


TECHNICAL PHYSICS 


I. G. Vasin, P. G. Pozdniakov and M. I. laroslavsky. A precision quartz crystal 
unit of high quality, whose frequency is but slightly dependent on 
Wevodh TV UADIR Na Ae eee at ee ee ee ee Ro an i iy Soh A 

V. I. Lichtman and V. S. Ostrovsky. Regularities in the plastic flow of lead and 
binryimder cleanvsheat>., i; arene & Aa GAD. 3 Fe ee ee 

Yu. G. Miller. Linear expansion coefficients of diluted a-solid solutions of Fe 
Wit CY MOCaIG | Win, Sree cette eee es re ee ee 

te We Savitsky and M. P. Zagrebennikova. An investigation of ‘the temperature 


stability of deformation distortions and the kinetics of friction surface recovery 
front strain tiardening, «wes «2 6 ae 


CHEMISTRY 


J. A. Zhdanov, G. N. Dorofeenko and G. V. Bogdanova. Use of organozine com- 
pounds in the synthesis of carbon-carbon derivatives of sugars . . . . . 

M. I. Zakharova, I. A. Ignatova, L. A. Semenova and N. A. Khatanova. An inves- 
ee of the phase composition of iron-vanadium and iron-chromium 
ANT OVS Sat False lrey eb teas wel he Pecans) eet ont eee ae 

I. I. Kornilov, L. I. Priakhina, O. V. Ozhimkov and A. J. Snetkov. The quasi- 
binary nature of the six-component solid nickel solution plus titanium car- 
bidexsystein; Gane reek SO es Se ee ee 

A. N. Nesmeyanov, A. E. Borisov and N. V. Novikova. Preservation of. propeny! 
radical configuration in metal to metal transition reactions . . 

G. V. Samsonov, V. P. Dzeganovsky and I. A. Semashko. Europium hexaboride 

R. N. Smirnov. Mercurization of polystyrene . . 

A. V. Topchiev and L. A. Alyavdina. The polymerization of isobutylene i in the 
presence of boron trifluoride adsorbed on activated charcoal 


Pages 


407 
4441 
415 
418 


421 
425 


429 
433 
435 
439 
443 
446 
450 
454 


458 


463 
466 


469 
471 


475 
478 


481 
484 
488 


490 


495 


498 


504 
504 
506 
508 


O14 


PHY SICAL CHEMISTRY 


A. E. Shilov, R. D. Sabirova and V. I. Gorshkov. On the formation of carbonium 
ion in reactions involving addition to olefines 


«er ta ele ge) eee: |e) waeatin eine SimenS 


GEOCHEMISTRY 


E. K. Marchinin. On the amount of juvenile water involved in volcanic eruptions 
1. A. Yurkevich and V. A. Feyrabent. Certain regularities in the pH variation of 
rocks of the Meso-Cenozoic stratum of East Transuralia ......... 


BIOCHEMISTRY 


Gailyig- The biosynthesis ofnicotine-Cl4)) 2 = oe se eee 
B. N. Stepanenko and L. N. Bobrova. On ZSC — a new yeast stimulant of car- 
GiGe MCUEOY. See aes oes Sek Se che dak Ws) ee eee ALL SPR ee 


CHEMICAL TECHNOLOGY 


I. N. Plaksin, S. P. Zaitseva and R. Sh. Shafeev. Quantit ative microautoradio- 
graphy of xantates layers on the surface of galenite ......... 


GEOLOGY 


K. I. Gerenchuk. On the types of relations existing between modern orography of 
the Russian plain and tectonic structures of the platform ........ 
I. N. Govorov. The metasomatic zonality of desilication, accompanying lime- 
SLONEVOTEISCHING S:<, sh Ee CLM tn yWetes <) slnwiobs uel aera 
S. M. Doroshko. On Upper Devonian deposits in the Sharypov region of the 
KGASHOV ask yPlOwtUCe® att Bayan Eat a og ae as rns oes ote 
G. V. Zhukov. On anew development area of ferrugionous silicious formations in 


metric composition of the loess in the region of the Dnieperriver ..... 
N. V. Nevolin. The fundamental structural features of the basement of the cen- 
tral and eastern regions of the Russian platform, according to geological and 
PEOplaysicaled Atal pete. 60 ces res cee Geter ec cee es surg wn Re eee 
D. V. Ryzhikov. Barrages in karst regions and the hydrogeological réle 
WIEN A TINE hes cere, MU boone: eee) oe erage we Pe nee el ie rly 
N. N. Sysoev, G. B. Udintsev and I. B. Andreeva. The results of seismic-acoustic 
exploration of the bottom of the Japan’‘Sea............ 


E. S. Tikhomirova. New data concerning the structure of Upa deposits in the Near- 


Moscowe basin) Aw Eber: Se US RO es as ated seperrsaidee 
F. K. Shipulin. The relation existing between intrusions and mineralization in 
the Zyrianov region, at the Rudny Altay . . 23... 1 + 2 


SOIL SCIENCE 


M. T. Yastrebov. Natural radioactivity of zonal soils of the European part of the 
SSC TY Be PORE era, POEM ALLS Sn i oem es ps Oa a rn 


HISTOLOGY 


E. N. Popova. The condition of fibrous structures of the loose. connective 
tissue, as affected by partial removal andirritation of the cortex of large 
HieITSDICLOS ee aasmen Mama wie EEe) Pt pkete Shc, tek fs LS we: Sat meets : 


GENETICS 


N. N. Medvedev. Hereditary differences in susceptibility ot the CC-57-W and 
CC-57-BR strain mice to spontaneous and induced tomours of the lung 


537 


540 
544 


547 


Sot 
503 
556 
560 
063 


565 


568 
O71 
575 
579 
582 


586 


594 


594 


405 


MICROBIOLOGY Pages 


M. G. Vladimirova. On the development of colourless thiospirilla in a bacterial 
plate along with heterotrophic microorganisms... ... +++ +++: 598 


PLANT PHY SIOLOGY 


L. A. Kniazeva. The formation of gutta in young roots of Evonymus europeaca . 602 
Yu. K. Kudzin and I. A. Makodzeba. Content and variation of soluble carbo- 
hydrates in the organs of vegetative propagation in Acroptilon picrisCAM. . 606 


ZOOLOGY : 
K. A. Vorobiev. On the biology of propagation in certain components of arctic 
and american ornithofauna in North-Eastern Yakutia .......... 609 
A. V. Monakov. Some data on the biology of development and propagation of 
Acanthocyclops viridis (Jur.) (Copepoda, Cyclopoida). ......... 613 


PHY SIOLOGY 


B. I. Tkachenko. On alterations of cardiac output and vascular tonus in expe- 
fimentaleinypertension: ys ceca ce uke cant ene, Canoes eee 617 
PARASITOLOGY 


V. Yu. Mitskevich. On the interpretation of the development cycle of the 
nematode Elaphostrongylus rangiferi sp. nov. obtained from a reindeer 621 


HOMPABKA 


B moet cratpe (T. UW. Tymapxkuu «O6 ofgnoBpemeHHoMm mpHOMxKeHHH B cpeqHeM 
KOMINVJICKCHOSHAUHbIX PYHKUMH, 3ayaHHbIX Ha HeCKOJIbKHX KOHTypax»), NomemenHoH B JIAH, 
T. 144, Ne 4, 1957 r.: 

Ha erp. 712, crpoka 5 cHu3y, BMecTo HalleyaTanHoro 


Vi te OP © 1ao | <eo, kesh DW 
in 


cuenqyeT YWITATb 
\ | fa ©) |e idole <on, ne 
T 


Ha erp. 710, crpoxa 12 cHusy BMecTo HaneyaTaHHoro 


oth, h)=\Ih feldo= 5) \ iA—felas, 
iD i=1ly; 
CNeLyeT YHTATb 
(uf) =\lh—hP ds = >) |f—felPas,. 
10) 7 


I. UW. Tymapkun 


Ta6smua No 1 x cratpe B. H. Ko pueumtTewuna «Hoppe annple o ra3soHacbillen- 
HOCTH MOA3CMHbIX BOA MaeoreHoBbIx TopHsoHToB Ilentpambuoro IIpexKapKa3ba B CBA3H C 
BoMpocaMu PopMupoBaHHA TasoBbIxX s3asex*eliy, moMemenHol B JLAH, tr. 118, Ne 3, 1958 r 
OWHOOUHO BKJIeeHa K cTp. 556 BMecTo crp. 574. ; :: 


T-02687 Ilognucano x neyatu 24 TV 1958. Tupaxk 5400 9xs. Sax. 163 
Popmat 6ymaru 70X 1081/46. Bym. a. 7 +Tlew. a. 19,18+-6 Bxa. Yu.-13n. a. 19,2 


me 
--A Tunorpabut Mafzareapctaa Akazemuy nayx CCCP. Mocksa, Uly6uncknit nep., 10 


Hoxxann Araglemuu nayx CCCP 
1958. Tom 119, NM 3 


MATEMATHKA 


B. A. BOPOBHKOB 


®YHJAMEHTAJIBHOE PEWWEHHE JIMHEMHOrO YPABHEHHA 
B YACTHbIX MPOW3BOJHbIX C NOCTOAHHbIMH 
KOIPP®HUMEHTAMU 


(ITpedcmaeaexo axademuxkom H. I. Ilempoeckum 2 XI 1957) 


1. Mbt paccMaTpiBaeM JIMHeliHoe ypaBHeHHe C MOCTOAHHBIMH KO3p- 
qpuuveHTaMn: 


rome #0 a ; 
Lon ’ Ox.’ Cr) Ox... KICK gi es0 - Xm) ES Oa os ees) (1) 
\ 2 m 
Ecau “B onéparope 2 “samenutp 0/0x,,...,07 O0Xm. Ha |%j,...,m, TO 
novJyaHTcH mouMHOM cTeneHH n. Mbt motpe6yem, 4TOObI NMOMHOM 
L(&,.--+, &m) Obl OAHOPOAHBIM HW uTOGEI KOHyc L(&,..., &m) = 0 He umen, 
KpOMe HayaJla KOOPAWHaT, OCOOBIX To¥eK, T. e. 4TOOHI MpH L(&,..., Em) =O 


Mu > 62 > 0 rpaquent L Opi Obl Oombile Hyss. 


c=1 
Mcnosp3ya peliienve ypaBnenua (1) — o606menHyto pyHKuulo K (x4,..-,Xm), 
MO2KHO MOJIYYHTb pellieHHe ypaBHeHHA 
Colley EN 
ay ay Be | OC Ky: dg) Mya) =p (Kae ek, HA) 2 
\Oxy ? OXe, ’ Ono ? ) ? ) ( ) 
no dopmyuie 
u (51, » : -1 $m) = [K, i (%1— 4, Xo — be, sey Xm — Sm) 
WIM, 3alMCbIBat CKaJIApHOe MpovsBeseHve B WHTerpaJIbHOM Bue: 
UST Caran Sn) ams \: . NK (x1 op emeNy Xm) f (5, — a, OEIC §m — Xm) AX, dxX_. . «AX 
Snecb f (%1,---,Xm)— PuHUTHaA OecKoHeyHO judpepeniupyemaa yHKuns. 
Oyuxuna K (x1,...,X%m) HasbiBaeTcA DYHMAMeCHTAJbLHBIM PpelleHHemM 
ypaBuHeHHa (2). 
2. Vissectuo (reopema KosasiepcKol), uto K (x1,..-,Xm) ABJIAeETCH aHnaJu- 
THYeCKOM (yHKUMel BO BCeM IIpocTpaHcTBe, KpOMe KOHYyca, oOOpas0BaHHoro 
m 
TaKMMM TOUKAMH X1,.--,Xm, YTO MVJIOCKOCTb Ss % €;= 0 kacaetcad B &-lpo- 
gh 
crpanctse konyca L (&, ..., §m) = 0. Konyc, wa koropom K (41, - - - » Xm) HMeeT 
OCOOCHHOCTH, Ha3bIBaeTCH XAPAKTEPHCTHYECKUM KOHYCOM. 
Tlo nacrosijero BpeMeHH nloBemeHve K (x1,...,Xm) B OKPeCTHOCTH Xapak- 


TEPHCTHYeECKOFO KOHYCa ObIJIO H3BECTHO TOJIbKO [JIA HCMHOPUX YaCTHDIX CJyUaes. 
JIumpb B pa6ore A. M. Jlappiqosoit (1) Obii0 goKasaHo, 4TO ANA runepOosn- 
YeCKUX YpaBHeHHli IPH HEKOTOPbIX YCJIOBUAX caMo (PyHaMeHTaJIbHoe pellenne 
WIM Kakad-IM60 ero WpousBO_HaA CTpeMuTcaA K OeCKOHeYHOCTH Mp mpHOuKe- 
HHH K XapaKTepHCTH¥eCKOMy KOHYycy. 
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B Hacroselt 3amMeTKe JlaeTcA pa3uioxKeHHe (PyHaMeHTaJIbHOrO PeleHHA 0 
cTemleHAM paCCTOAHHA OT XapakTepHcTMyecKoro KOHyCa Mp yC/IOBHM, TO 
TOUKa XapaKTepvicTHyecKOrO KOHYCa, B OKPeCTHOCTH KOTOPOH JlaeTCH pas- 
ylowkenve, He sABseTcH oco6oH. Ha onepatop L HakJlaqpiBaloTcH yCJOBHA, 
cpopMy JIMpoBaHHble B HadaJle 3aMeTKH. 

3. Ykaxem cbopmysy ust cbyHwaMentambHoro peliienua ypaBHeHHa (2). 


B caygae, Korga onepatop L(0/0x,,...,0/O0xXm) 9imunTuyeckHh, T. e. Kora 
L(&1,+++4§m) 0 npn S)&>0, hywkuma K (x1, +++) Xm) WMeeT BAL (cm. (?), 
i=1 
cTp. 36 
: ) (D%; ©;) dQ 


. (3) 


K (%1,-2¢9%m) = Cm n\ Finn 
: LNGijlae 2, ei) 
Q 
3yecb WHTerpHpoBaHve IMpousBOAUTCH MO MOBepxXHOCTH ciepbl eAMHHYHOrO 
paguyca; dQ —9nemenT nopepxHocTu 93TO ciepbl, Cm, n — NOCTOAHHBIM KO>p- 
(PHILMeHT, 3aBHCALLMH OT TopsyKa ypaBHeHuA HM pa3MepHOCTH MpocTpaHcTBa, 
a PYHKOMA fmm (LX20;) HMeeT BUT: 


CCIM ff > Mai. ACTHO, TOU men (%) =~ 
ecuH 1 > m Mm HeueTHO, TO fm, n (xX) = x"—™ sign x; 
CCH, A< ta Mom) GeTHO; 2 TO" Ae) 

ecuH 1<(m UW m HeyeTHO, TO fm, n(x) = 0%") (x). 


Uro6bl WoKa3aTb, 4TO PyHKWMA (3) MeHCTBHTeIbHO ABJIAeTCH pellleHHeM 
ypaBHenua (1), ocrarouHO puMeHuTb K dyHKuMH K (x1,...,X%m), OMpedesen- 
HOH (bopmyvioH (3), onepatrop L(0/0x,,...,0/OXm) W 3aTeM MUCMOb30BaTb 
dbopMysly Mit pa3si0x*xeHHsA 6-cbyHKUMH Ha MIocKve BOs! (cM. (?), crp. 31—32). 

B cayuae, Korga onepatop L(0/0x,,...,0/0xm) He ABMAeTCA 9JIMNTH- 
YeCKHM, T. €. KOFa CYIMeECTBYIOT TaKHe 0,...,@m, YTO L(a,...,@m) =0, 
Mbl H€ MO2XKCM HeMOCpeCTBCHHO MIPHMeHUTb (bopMyvly (3), Tak Kak MWHTerpad 
Oyfer pacxoqutTpen. B 9sToM ciyyae HaM MpHXOAMTCA peryJIApH3HpOBaTb 
vuuterpan (3). Ecmu, kak Mbl mUpeqnomoxKuin B Hadasie 3aMeTKH, KOHYC 
L (@,,...,@m) = 0 He UMeeT OCOOLIX TOWeK, MbI MOXKeCM IIPHMeHUTb perysJisA- 
pusauuio mo Kon: 


K (x, eet oa = lim Ke (%, eney Xm)s (4) 
E+0 
rye 
K (x x J=c bo n (LX; @;) dQ 
& lose ey m Tits tt if (1, ets @ in) . 
X; 
m 
Secb Q. — MHO%KecTBO TeX TOUeK Ha eMHUYHOL ccbepe °% = 1, jaa KoTO- 
t=1 
paix |L(@,..-,m)|>>¢. Jlerko JoKa3aTb, YTO yKa3aHHBI Upeyen pelicrBu- 


T@JIbHO CyUleCTByeT UM JlaeT pellleHwe ypaBHeHna (1). 
®opmyvia (4) M Oblvia HCHOIb30BaHa ABTOPOM, YTOObI HOMYYUTh pa3soxKeHHe 


(X1,-.+;%m) B OKPeCTHOCTH XapakTepucTuyeckoro KOHYyCca. 
4. Bpugy ognopoguoctu K (xy,...,%m) MOCTaTOUHO faTb passoxKeHne 
K (x1, ...,m) BOKP€CTHOCTH TOUKM XapakTepucTuyecKoro KOHYca, Haxossauelica 


Ha €/\MHHYHOM pacCTOAHHM OT Hayata KoopaunaT. Ilycrh A—Takaa TouKa; 
NycTb Ipamaa Q MepneH{uKyJApHa K XapakTepHcTMyecKOMy KOHYyCy MH Mpoxo- 
aut yuepes A. OGosHauM Yepe3s s paccTOMHMe OT HeKOTOPOH TOUKH MpsAMoli Q 


qo Toukn A. Ecau paccmarpupath K (x;,...,%m) Ha mpamoli Q KaK (byHKILuIO s, 
OKa3bIBaeTCA CIIpaBeVJIMBbIM pa3J1IOx%KeHHeE 


K(s) = ®(s) + Si f(s). 


j=1 
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| 
| 
/ 


@ynkuna O(s) aBdercA anamuTuyeckoli (byHKuMeH S$ B OKpeCTHOCTH HyvIs. 
Bee ocoOenHocTH K (%1,...,%m) B OKPeCTHOCTH TOUKH 3aKWIOUeHBI B pane 


fx (8) + fo(s) +... + f;(s) +... (9) 


OOmmui unex atoro paya f;(s) Bcerga aABuaeTcA OMHOpOwHOH wIM mpucoexu- 
HeHHOH OJHOPOAHOH OOOOueHHOM cbyHKuMel (2) pasMepwocru n—m/ 2+ j —2. 
Ecan n>m/2, to fy(s), a 3Hauut, u f;(s) up j > 1 oKaspIBaloTca OOBIK- 
HOBCHHBIMH = (yHKIWAMH, UH B 9TOM Culy4yae (byHaMeHTabHOe  pellenne 
K (x1,..+.,%m) TakxKe ABJAeTCH OObIKHOBeHHOM cbyHKuMeli. SameTHM, 4TO HemO- 
CpeACTBeHHO H3 (bopMyvibI (3) c perywiapusauneli (4) cenyer, To byHamen- 
TaJIbHOe PeleHHe ABJIAeTCH OObIKHOBeHHOK (byHKUMeli mp Gomee xKeCTKOM 
yCJIOBHH Nn > m. 

5. UroObl yKasaTb KOHKpeTHBIi Bu psaya (5), Hao mpoBecrH HeKOTOpBIe 
MIpeBapHTeJIbHbIe NMOCTpOeHHA. 

IlyctTb x1,..., Xm —Ta TOUKa XapakTepucTMyecKoro KOHYyCca, B OKPecTHOCTH 
KOTOPOH MbI HIleM pasvioxeHue. BBeeM cHcTeMy KOOPAMHaT TakUM OOpasom, 
4TOObI 3Ta TOUKA HMEJla KOOPAMHATH! Y; = 1, Yo = Yg =... = Ym = 0H 4TOOHI 
TOUKa C KOOpyuHaTaMu (1, 0, ..., 0, Ym) CoBNaqaua c TOM TOUKOH Ha MpAMol Q, 
AIH KOTOPOH S = Ym. OueBUAHO, 4YTO OCb Ym OymeT MepmeHuKyMApHa Xapak- 
TEpHCTHYe€CKOMy KOHYyCy B HalleH TouKe u uto K(s)=K (1, 0,...,0, Ym). 

B oOkpecrHocTH TOYKH (x,,...,X%m) MBI MOXKeM HanvcaTb ypaBHeHve 
XapaKTepHCTHYeCKOrO KOHYyCa B Bue 


Ym = Ym (41, erey Ym—1)) 


TIpHyeM OYm/Oy; OyeT B 9TOH TOUKe paBHO HyJIO Jin mo6oro i<cn. 
O6pa3syemM MaTDHLLy 
Oy 
b:; => — (i, j= 2, 3,...,m—1). 
] dy; Oy; ( J ) 
Ilyctb k—curuatypa 39TOH MaTpHUbI (T. €. YMCMO NOMORKUTEIDHBIX UJICHOB Cj; 
B JWaroHaJIbHOH MaTpuue |/c,;||, mozo6Hol marpuue |,;|). Jlerko moKkasatp, 
uto & u |det|b;;||| ue Oyqyr 3aBuceTb OT KOHKpeTHOrO BbIOOpa MepeMeHHbIX 


Yy,.--, Ym, MOMGMHAOWeroca cibopMysIMpoBaHHbIM Bplle ycmoBuam. IlycrTb 
Tellepb 
V! det || 0; ; ||| 
20) Xmn) = 6) 
9 (x1, ’ m) | grad L | ( ) 
(pyHKIMA TOUKH XapakTepvcTMyecKOoro KOHYCa %1,-..,%m, HaXOsllelica Ha 
@J(MHHUHOM pacCTOAHHH OT Hayasla KoopsAMHaT. 3yecb mMatpuua ||d;;|| crpourca 
B TOUKeE Xj,...,X%m, a gradLl Oeperca B TOM TOUKe Ha eMHMYHON ccepe 
m m . 


Se = 1, B KOTOPOM MVJIOCKOCTb >) %1% = 0 xkacaerca konyca L (§, ...,Em)=0. 
i=1 pat 
6. KoukpeTHbId BU pxja(5) 3aBHCHT OT pa3MePpHOCTH IIpOCTpaHCTBa 
X1,+--.,%X%m HW Wca k, Npwyem KoadPHUHeHT MpH TepBoM YeHe 9TOrO pAya 
paBeH, C TOWHOCTbIO JO YMHOKeHHA Ha NOCTOAHHBIM KosppuywenT, PYHKUMH 
(RCO ae oo 
Ilycrb m HeyetHo. Tora mp yweTHom & uMeeT MecTo cbopmy.jla 
O; Cae 0) 
FiO aisle 2 pale ae. 
een eee sj 6220; 


Ecau xe Rk weyerHo, To K(s) BbIpaxkaetca (popMy Jon 


n—m|2—1 n—m|2 n—m|2-+-k—2 ss : 
= a,s + as +... +8 Se TS et 
K(s) = (5) + (2 oe 


> ~ 
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Ilycrb m uerno. Torga mph 2 >m/2-+1 uMewrT MecTO pa3JIOxKeHHA: 
& uerHo: 


K (s) = © (s)=+ [a,s" 2-1 + ays*—l2 4, , 4 ags® meth | sign s; 
k HeyeTHO: 
K (s) =,® (8). + [ay 8° sp ast 2 Ha gS MATE? Se eo] In | 8): 


Ecmu xe m ueTHO U 2<cm/2-+1, TO MMeHT MECTO pa3JIOKeHHA: 

k yerHo: 
K (s) =@ (s) + a,8'7!2— (8) + a.5'l2—-"+D) (5) +... + Amjp—nti 9 (S) + 
+ [Qmje—nte + SQmjz—nts + S*Amjonta + ---] signs; 
k HeyeTHO: 
K (s) = ®(s) + ays*—72— - + ays"? 4... + Omig-nta St + 
+ [Amio—nte + SAmjz—nts + .---]In|s|. 
HanoMHuM, 4TO B HanvCaHHbIX BbIWWe pasoxKeHHAX © (Ss) — dyHKUMA, 


aHaJIMTHUeCKad B OKPeCTHOCTH 3HayeHHA Ss = 0. 
KosunexT a, paBeH 


Qy = Cm, ng XG te din) 


rye g(xX1,...,Xm) ABJAeTcA (pyHKWMeH TOUKH XapakTepHCTHYeCKOrO KOHYca U 
ompeyessetca cbopmMywol (6), a Cyr, n,n — NOCTOAHHEIN KOSdpUUHeHT, 3aBuCA- 


WMH OT pa3MepHOCTH MpocTpaHcTBa m1, NopaAKa YypaBHeHHA NN HM CHrHaTyPpbl 
k marpuupt 6;;. 


Ilocrynusio 
30 X 1957 


HMTHPOBAHHAA JIATEPATYPA 


1 A.M. ].apugosa, Kangzugatcxas qucceprauus, MPY, 1945.2 U.M.Teapgang, 
3.A.UWlanupo, Yen. matem. nayx, 10, B. 3(65), 3 (1955). 


A410 


Hornayn Akaxemun HayK CCCP 
1958. Tom 119, Ne 3 


MATEMATHKA 


Bb. B. BOAPCKMH 


OB OCOBOM CJIYYUAE 3AXA4UH PHMAHA — PHJIbBEPTA 
(ITpedcmaeaexo axademukom C. JI. Co6onesim 16 X 1957) 


1. Sayqaua Pumana —Tvup6epta (3agaua A) B (m+ 1)-cBa3Hoit o6nacrn G, 


orpanuyenHoH KoHTypoMlP =P) +1, +...+]\m (Cj; —raagxne, nenepecekato- 
U{HeCH KPHBbIe), COCTOHT B OTbICKaHKH (pyHKUM oO (2), romomopdunrx BG u 
HenpepbiBHbIxX B G-f I’, no rpaHvyHomMy ycs1OBHtO 


Re (Ay) = u(t), (1) 


rye h wv w—saqanHble dyHKuwH Touku ¢f€T’, |A|==1. Hume usyuaerca 
AN gagaya A, (u=0) B TOM cwyyae, KOrga wuHyeKc 3azauu 
th = 5 Apatg h yfoBuleTBopsxeT HepaBencTBy 0OKn<gm—1. ror cayuati 
3ayauM Oy]eM Ha3bIBaTb OCOOLIM CAyuaemM S3agaun Pumana — nup6eprta. 

Ja MHOrocBA3HOH OOsacTH 3saqaya A nogqpo6Ho usyuena B (1,7). B (?) BBe- 


HeHa OJHOPOHaAH CONPAKeHHAA 3ajlava — 3aflaya Ay — HM YCTaHOBJICHO COOT- 
HOUICHHe 


Pee On ae | (2) 


Mexyy 7 u [* —uncaamn sMHeiHO HesaBHcHMbIX pelenuit saya A, u Aj coor- 
BeTcTBeHHO. Jlia n<(Q nM n>m—1 us (2) cileqyer oOcHOBHad (bopmyua 


= max (0,202 —m-+ 1). (3) 


Oco6bli cayya 3aqaun Ay KaveCTBCHHO OTJIMUAeTCA OT OCTAJIbHbIX CuLyuaeB, 
Korgja n<( 0 uma no>m—1. B uactnoctu, Torga dopmyvia (3) MoxKeT oKa- 
3aTbCA HEBEPHO J[JId HeKOTOPbIX OTJeJbHEIX 3afau Ay. Jo camoro mocuieqHero 
BPeMeHH OCOObIM CJlyyal He HM3yu4asicH. TombKO HefaBHO pA, pesybTaTOB 
B 3TOM HalpaBuJeHun nosyuen Hi. H. Bexya (°). Huxe mpl mpHBouM HeKoTo- 
pble [pyre pesyJIbTaTbl 10 2sTOMy BOMpocy. B yacTHOCTH, MbI yCTaHaBsMBaem, 
yTo (opmyva (3) ocTaeTca B CHuIe JIA «MOMaBAIOMLerO OONbUIMHCTBAa 3aqay Ag». 

2. Bauyy wuTepecylouleH HaC JIMIUb Ka¥eCTBeHHOH KapTHHbl pa3pelliMMo- 
ctu 3agqauu Ay yOOHO HM ecTeCTBeHHO MpMBOAMTbh sayqayuy Ay K KaHOHMYeCK Ol 
tbopme. Ilostomy MbI MpHMem, To G ecTb KpyroBas OOvlacTb, mpuuem I, — egu- 
HHuUHad oKpyxKHOocTb, Ij, j > 1,— oKpyxuoctu BHytTpn I) u TouKa z= 0 
mpunagqmexut G. Uepes Pp(Z) Sytem O6o3HayaTb KWacc anaJMTMYeCKUX BG 
@yHKUMH, HempepbiBHBIx Hal u oONajaioulMx MouocoM MopsAyKa He BpIINe nN 
B (pHKCHpoBaHHoOH Touke z,E€G. Tpu z =0 nomoxum P,(0) = Pr. Ilyrem 
pala HeCJIOMKHbIX MOACTAaHOBOK (1) 3ayagy A, MOmHO MIpuBecTH K C/eLyIoMleMy 
BUY: 

3anaua Bo. OnpenenutTb w(z)€ P, 10 rpanv4yHomy ycJIOBHIO 


Re [e) w(Z)] = 0 na T, (4) 


rreic(t) = ci const Ha Dei |, cy 0: 

B jaubHeliiem mocseqoBaTesbHOcTh ¢c;, j > 1, OymeM cuuTaTb TOUKOM 
m-MepHoro Topa Tm o6osHayaTb uepes c. Ilepexog or saqaun A, kK cooTBeT- 
erTBylouleli 3agaue Bo, T. e. oT Kosppulimenta hk TouKe CE Tm, Oy em KopoTKO 
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o6o3HayaTb yepe3s Ug, c = Ug (A). Takum o6pa3om, onepauua Ug oro0paxkaer 
MHOxKeCTBO Bcex 3ayjay A, Ha MHOxKecTBO Bcex 3ayad Bo, T. e. Ha TOP T'm. 
Kaxjlaa 3ajyaua A, c WHJeKCOM fn HMeeT SKBMBasIeHTHOrO ceOe MpeACTaBUTeJiA 
cpequ 3ayay By. B fambHelitem OyAyT U3y4aTbCA COOTHOMMEHUA PaspeLMMOcTH 
3aqauu Bo. 
SayaueH, compa%eHHOH c 3aqaueH By, OyyeT 3aqaua Bo. 
Samaua Bo. Halitn v(z)€ Pas, n° = m—n— 1, 0 rpaHv4dHOMy yCJIOBHIO: 
Ree samen) 0) == Oma le (5) 


Uucna [, u l, (aucaa muuelino HesaBHcuMblx pemlennii 3agqay By, u Bo) pu 
JHOOOM f HW JKOOOM C cCBx3aHbI cooTHOweHHem (2). Uepes Ry 060- 
3HAYMM MHOXKeCTBO TeX TOUeK CET», [IA KOTOPbIX HMeeT MeCTO (opMy.la (3). 
Ilyctb CRra=Tm—Rn. B  Heoco6om cayyae CR»,—mycToe MHOXKeCTBO. 
B oco6om cayyae, KaK 9TO BUAHO 43 JabHeHiero, CR, He MycTO HH MpH. 
Kakom 12,0<n<m—1,m Hu Qua Kako, OOnacTH G. HerpyauHo yOeguTbca, 
YTO MepoMopdHad B G (byHKUMA, YOBJICTBOpAIONLAaA TpaHHYHOMY YCJIOBHIO (4),. 
aHaIMTHYeCKH poyomKuma yepes I’. Uepes Ng(a) o603HadHM KOVJINYeCTBO 
a-TOUeK aHaJIMTHUeCKOH (pyHKUHH o(Z), pacnoJIOKeHHbIX BHYTpH oOvlacTu G, 


yepes N{(a) — KonuyectBo a-rouex w(z) Ha Tj; Np (a) = ») Nt (a). 


j=0 
Jlemma 1. [aa abot mepomopqdrot @ G dynkyuu w(z), He umeroimet 
nosocos Ha I’ u ydceremeopsiowet epanuunomy ycaoeuto (4), aucnaa Ng(a)u 
Ny(@) KoHewHol u yOoeseméeopsioM COOMHOWEHUIO 


2NG (a) a Nr(a) = 2Ne@(oo), 


2de Ng(co)—cymma Kpamnocmeti ecex noaocoe w(z) eaympu G; Np (a) 
uemMHol NPU AOOolx j U a. 

Jlemma | joKa3bIBaeTca MpH MOMOMIM Npwnwuna aprymeuta. M3 semmpi | 
CneyeT, 4TO moO0e pelieHue 3aqauu By B Kmacce Py eCTbh KOHCTAaHTa. ITO 
pelleHve HETPHBHaJIbHO JIMWb pu ycuoBun cj; = 0, j > 1 (, 3). 

Teopema 1. [pu n=1 «tm6oe pewenue sadauu By, OAaA Komopoeo 
w (0) = 00, ocywecmenanem KonqdopmHoe OONOAUCMHOe OMOOpadicenUe OOAaacmMU 


G Ha o6aacme naocKocmu WwW c pa3spesamu 6do0Av npamolx Re(e“iw) =0, 
O<jcnm. Jl6ele 06a makux peweHun W U VU CBABZANOL COOMHOWeHUEM 
w=Cv+iC,, ede Cu C,—delicmeumeronoie nocmoannole; C, 0 auto 
Ape yeni Cp==/0 f= 1m. 

OrMeTHM, 4TO, B CMY JeMMBI 1, OMMH 3 Ha3BaHHbIX paspes0B MOKeT 
nepexofuTb yepes Hayao KOOpyuHaT. [lepBaad YacTb TeopeMbI culeyeT HeNO- 
CpecTBeHHO 43 siemMBI 1. JLia QOKa3aTebCTBa BrOpoll paccCMOTPHM CJIOX*KHYIO 
byukuuio f (v) = w(v). Ona oro6paxkaeT nlocKocTb vc paspesaMM BJOJIb 


LC; 
mpaMbix Re (e"/v) = 0 ofnomMcTHO Ha MIOCKOCTh w c pa3pe3aMH BOJIb Tex 
*Ke TIPAMbIX, Mpwyem f, 00) = oo. Jlamee paccmarpuBaem (dbynKuuio fy (v) = 


Us, 
= : . Hla OCHOBaHHM JleMMbI | OKasbIBaeTcsH, 4TO fy (Vv) BCIOAY orpa- 


HuYeHAa, fy (UV) CCT pellieHve HeEOMHOpOAHOH 3aqauu [upuxae Im fy = —Im ae . 


Tloka3bIBaeTca, ¥TO STa 3ayaua pa3pelIMMa JIMWWb pH ycroBun Im _— == 0 Sro, 
OYCBUHO, 3aKaHYMBaeT JOKasaTebcTBO. J]aA MOObIX M WM C MerKO  MpoBe- 
PAHIOTCA CJIeyIOWlWe HepaBeHCTBA: 
Ln <— bata = Ln ae Oe Lata <S Ln < fens SC a (6) 
max (0,2n—m+1)\<lna<m gana O<n<m—1. (7) 
(7) cnenyer v3 (2), (6) M yKasaHHoro cieqcTBHa 43 weMMbI 1. 
H{3 (2) u (6) nenocpexcrBeHHo nomyuaetcesn Teopema: 
Teopema 2. Ecau Ona neKomopoeo c u n<m—1 l,=2n—m+1, 
mo u dan ecex A Sn ly = On Sm LT. 
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Teopema 3. B oco6om caywae Jaa uucaa pewexrut sadauu Bo (Ap) 
umeem mecmo ouenKa 


Oma ouexka moan. 


OeHka (8) 9KBHBaeHTHa HepaBeHcrBy [, + l,<m-+ 1. 


Ilyctb Wj, f=1; “isle On, R71)... 1, ae ode Cicremer pewenuit 
sagau By u By coorsercTrBeHHo. Paccmorpum MPOW3BeEXCHHA  Ojp = Wj+Up. 
Onn ABJIAIOTCH PeWeHHAMH 3aqaun Re {iz"12z'9;,} = 0 Bkaacce a Ilyctp 
7 —UHCJIO JIMHCHHO H€3aBHCHMBIX pellenuli STOH 3ajjaun. Tak Kak Ap arg z2—1z’=0, 
TO, UcnOub3ya (7), HeTpyqHO yOenuTEcA, UTOtT< m. Ho MomHO NOKa3zaTb, ITO 
cpeqH MpouspeyeHuli oj, WMeeTcaA no Kpafinelt Mepe J, +1, —1 samnelino ne3a- 
BUCHMBIX OrTcioga nmosyyaem—l, + 1,<m-+ 1. Tounocrs ouenku (8) mloKa3bI- 
BaeTCA B MyHKTe 6 (cM. Take (8)). 

3. J\A WaibHeHIWMX BEIBOAOB CYUIeCTBeHHO 3amucaTb B Oovlee NOLXONALLEM 
Bue yCIOBHA paspelluMocTH 3ayaun By. Ilyctb ®,, R= 1,2,..., p — momnan 
cucTeMa pellenHi sagaun Re [e—“)t’®,] = 0 B Kmacce Py. Ouesuyuo, p= m 
wim p=m—1. Ecau c; =0, j>1, To byHxunn ©, crpostcsx mpocro npu 
MOMOIMH TapMOHHYeCKHX Mep KpHBbIX I’, OTHOCHTeMbHO G (*). B o6mlem cutyyae 
OHH, OYeBHHO, ABJIAIOTCA PpelICHHAMH HeKOTOPbIX MHTerpaJIbHbIX ypaBHeHuit, 


B KOS@PUUMEHTHI KOTOPbIX BOHAyT Mapamerpp e“/. Ecuam raaBHylo yacTb 


pa3JIO*KeHHA HCKOMOH yHKUHH B psy JlopaHa B OKpeCTHOCTH TOUKU z= Z, 
n 


. 
3anucaTb B Bue >) (—z)° ? Vs KOMIMIeKcHbIe YHCNa, TO MYTeM HECNOMKHEIX 
a 30) 
s=1 

BbIKaOK MOJlyuaeTca: 

JlemMa 2. J[na paspeuwumocmu sadauu B, 6 Kaacce Pp (zy) Heobxodumo 
u Oocmamo4Ho Hanuaue Hempueuanonolx peweHuii y cucmemol AUHetiHoLX 
YpaéeHenuti Buda 


n 

Re| 5} OF? @) ¥,] = 0 (9) 
s=1 

Apu ycaoeuu, 4mo He @ece cj = 0. 

Marputta cuctembl (9) B JeHCTBUTeIbHOH O6JIacTH 3KBMBaJICHTHa MaTpHlle 
An = {An, An}, rae A, — UpsmoyroubHad MaTpuita, Ars = oes) (ORCS alee 
..,n, R=1,..., p, A, —conmpsxKenHaa MaTpuna. 

VH3 NpHHATHIX Ham MpesMom0x%KeHHH OTHOCHTebHO OOsacTH G culemyer: 

JIemma 3. A,=Anz(z, c)—eonromoppuan ynkyua mouku z€G u 
anaaumuyeckan 6 CMbICAe OelicmeumMeAbHO2o NepemMeNHO2O MYNKYUA MOULKU 
ra a er 

Ecau c-40 u r—paur matpuup Az, TO 4HCIO JIMHeHHO He3aBHCHMbIxX 
pellenui 3aqauu paBHo 2n —r. Ilyctb n<cm/2. Uepe3 on (Zo, C) O603HAIHM 
CyMMY KBaj[paTOB MOjlysleH BCex MMHOpOB NopayKa 2n mMarpuubl Ap. B cuay 
JIEMMbI 3 (2), C) — aHamuTuYecKad CbyHKUMA TOUKH CET». Oka3biBaeTca, 
YTO On (Z, C) He UCuesaeT TOXKJECTBEHHO HH MIpH KaKOM Z €G. UroObI B 9TOM 
yOeQUTbCA, OYEBHAHO, AOCTATOUHO yKa3aTb JIA WaHHOM OONacTH G xOTb OAHY 
ganagy Ay, n<im/2, qua KoTopow J, = 0. Ho Takada sayaya oOa3aTeIbHO 
cymlecTByeT cpenu sagau Re[(t—b)"o] =0, @€ Py, n<m/2, BEG. QTor 
qbakT fokasaH V1. H. Bexya(*). On caeqyer M3 JMHeMHOM He3aBHCHMOCTH 
dyHkuni ©, (mpu c = 0). OuepugHo, MHOxwKecTBO CR, coBMaaeT C MHO2KeECTBOM 
Hy sei (byHKUMH oO, (29, C) moc TOUKa c = 0. Ecnun >m/2, To R,q Nodyuaercs 
43 Rye, 1” =m—n—1<m/2, mpeoOpasoBaHuem Bua c’ = —C + Co, CERn, 
c’ E€ Ras, THe Co€ Tm. STO cuemyer U3 MpoctTEix cBofcTB onepaltun Ug. Urax, 
yjoka3aHa culeyoulad Teopema: ; 

Teopema 4. CRn ecmb mHootecméo YpobHA HYAb HeKOMOPOU AKAAUMU- 
wecKoll (6 OeticmeumenbHot o6aacmu) dynKyuu morku CET m, He paeHol HY~0 
moncoecmeenttio Ha Tm. Ecau C€ Rn, MO 4UCAO AUHELLHO HE3ABUCUMBLX PelleHUu 
sadauu By 6 Karacce Pp nodcuumoeaemca no dopmyae (3). 
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B uactnoctu, Rn, O<nKm—l1, orkppiro uM BCIOAy MIOTHO Ha Tp. 
MuoxecTBo CR», Po omen TOBOpA, COCTOHMT U3 KYCOUHO-rvlaqKUX MHOrooOpasnit 
(MoxKeT ObITb, MepeCeKalOWLMXCA HM BbIPOMKalOUlMXCA B TOUKH) PasMepHOCTH 
MeHblue m. Tak KaK J\JIA NOJaBJIAIOWero OOuIbIUMHCTBa 3ajjau Ay, Mp aHHOM 7, 
Ug (hk) =c€Rn, TO Teopema 4 ycTaHaBsIMBaeT, YTO AJA «THMMUHBIX» 3aqay Ay, 
T. @. BCerfla, 3a peKumMM UcKOveHHAMH, Kora Ug (A) €@Rn, KOuMUeCTBO 
JIMHeMHO He3aBHCHMbIX pelleHuH 3aqay Ay cmeyeT NOACYMTHIBAaTh NO dopMy- 
ge (3). 3 orKpbiTocTH MHOxecTB Ry, MOsyuaeTcA, TO, eC JJIA JLAaHHOH 


3aqauu Ay cipapequBa cdbopmysa (3), TO Mu WIA Bcex 3aqay Ay, MocrarouHO 
«OJIM3KUX» K 3ajjaue Ay, tbopMyvia (3) ocTaeTca BepHOH. 

Heo6xoqumoe wu ocrarouHoe yculoBHe paspeliMMocTH 3ajauH By MOxHO 
c(bopMyIMpoBaTb emle cmeqyiouyumM OOpasom. Uepes Fn, C= (Co, C1,-++5 Cm) 
0603Ha4MM KJIaCC PHMAHOBbIX MOBePXHOCTEeH, -KpaTHO NOKPbIBalOWMX, HEKOTOPYIO 
OOaCTh KOMIJIEKCHOH MIOCKOCTH, OrpaHH4eHHy!0 paspe3aMH KOHeYHOH VJIMHBI, 


PaCHOJIOX%KeHHBIMH BO mpAmMbix Re(e“!w) =0, O<j<m. Kpati mopepxuo- 
ctu Fi, mpoektupyerca B 9TH npsaMbie. Torga v3 memmpl | momyuaerca: 


CnenetBue. Sadaua By moeda u moabKo moeda OonycKaem pewenue, 
ob nadarniee 6 mouKe Z2=O0 Noswcom mouHO nopsHOKA nN, ecau oOAacmoe G 


donycKkaem KoAopmHoe omobpazceHue HA HeKOMOpYIO NoBepxHocmo KaAacca Fp. 

B sto cBA3H OTMeTHM, 4TO H3 Teopembl | caenyeT, aTO CR, cOcTOHT u3 
@J[MHCTBeEHHOH TOUKH C =(0,...,0), a CR, ecTb HeKOTOpPbIN HelpepbIBHbIii 
o6pa3 o6mactu G c UCKONeHHOH TOUKOH z= 0; pasmMepHocTtb CR,<2. V3 
IIpHBECHHOTO BbIIMe CeXCTBUA TeOMeTpHyecKH CHO, uTO CR, ecTb ones 
f-KpaTHO B3xATOH OOsacTH G—(Q); ero pa3MepHocTb < 2n. 

4. Ilycrb n— 3afanHoe unclio >m/2. U3 memmpr | u mpaBpow actu (7) 
MOXHO HOJYUATh CeLyIouLee CMeACTBHE JIA TEOPHH KOH(POPMHbIX OTOOparmKeHHH: 
3alaB 3apaHee C = (Co, Cy,.--,Cm), moby (m+ 1)-cBA3HyI0 OONacTb G MOxKHO 


OTOOpasuTb KOH(pOpMHO Ha HeKOTOPy!o MOBepxHocTh Ksacca Fh, n’ <n, mpu- 
yeM TaK, UTOOBI as, 3aylaHHawA TOUKA 2)6G Tepellia B TOUKY W = oo. 
Ecm n>m—1, To n’ =n WW YMCIO TaKHX JIMHeEMHO HeE3aBHCHMbIX OTOOpaxKe- 
HHH paBHo 2n—m-+ 1. IlocneqHee yrBepxKaeHve No3BOsIHeT (uKCUpOBaTb- 
mpoekiMH OOpas0B HeKOTOPOrO KOJIMUeCTBA BHYTPeHHHX HM PpanHyHbIxX TOUeK 
o6sactu G (?). 

5. IIpuBeqeHHble BbIlWe pesyJIbTAaTb! MepCHOCATCH TakKe Ha TeOPHIO OOOSULeH- 
Hou 3ajaun IMorrKn, B KOTOpOH Tpe6yerca OTHICKaTb Mepomopdpuble B G (pyHKILUH, 
ONYCKaloujwe MOJUOChI 3aaHHOro NOpsAKa B KOHEYHOM UHCIe BHYTPeHHHX, 
Hallepel 3ayaHHbIX TOYeK OOJIacTH G HM YOBJeETBOPAIONMe rpaHHyHOMy ycuIo- 
Bulo (4) (*). OueBuyqHO, 4TO KayeCTBeHHbI€ BbIBOALI 3 Teopembl 4 
nepenHocsitca TakxKe Ha 3ajauy Ay npu O<Sn<m—1 B Kaacce O606nIeHHBIX 
aHaJIMTHYeCKHX (PYHKWHH. 

6. Ecau mpenBaputesibHo OTOOpa3suTb KOHOpMHO O6slacTb G Ha KaHOHHYe- 
CKy!O OOJACTb C pajMaJIbHbIMM pa3spesaMH Tak, 4YTOObI TOUKa z= () Mepertsna 
B TOUKY W= oo, TO B HeKOTOPbIX cCiyuaHx 3aqaua By OyfeT onycKaTb 
MOJIMHOMMAJIbHbIe PCLICHHA. ITH MOJMHOMMAJIbHbIC PeLeHHA JIErTKO HaXOATCA. 
Ecau, B YacCTHOCTH, OOacTb G ecTb O6acTb C es a B]OJIb JCHCTBUTeJIb- 
HOH OCH, TO eek saqaun Bo mpc; = 0, f= 1,22. .m, Oyayr ToAn- 
HOMBI {, iz, i2?,..., iz@ Vix B TodHocTH n+l JIMHeCHHO He3aBHCHMBIX. 
B cusy TeopeMbI 3 9TH pelleHHA OOpa3yloT MOWHYyIO cucTemy pewennit nawieli 
3aauH. 


Ilocrynusto 
14 X 1957 
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Hoxnayn Akayemun nayrx CCCP 
1958. Tom 119, Ne 3 


MATEMATHKA 


P. 39. BAHOrPA 


CONPADKEHHbIE HOPMbI JIANYHOBA 
(IIpedcmaeaexo axademuxom H. I. Ilempoecxum 15 XI 1957) 


B paOore lO. C. Borganopa (1) gano a6crpakTHoe onpegemenue HOpMpi 
JIamyHOBa (A-HOpMbI) B MIPOHSBOJIbHOM JIMHeEHHOM MpOCTpaHCTBe; YaCTHBIM Tp - 
MepOM SABJIACTCH MpOCTPaHCTBO pellleHHii CHCTeMbI JIMHeCHHbIX OLHOPOAHBIX pHCp- 
(pepeHUHaJIbHbIX ypaBHeHHH C XapakTepHCTHYeCKMM TMOKa3aTeJIeM B KauyecCTBe 
h-HopMpl. Tloqo6ubii aOcTpaKTHbIli MOAXO OKasbIBaeTCA OCOGeHHO MOVIe3HbIM 
IIpH H3yYeCHHH XapaKTepHCTHYeCKUX NOKasaTeeH COMPAXKCHHBIX CHCTeM JnCp- 
(bepeHUMaJIbHbIX YpaBHeHHH, NO3BOAA OOHAPyXUTb pA HOBbIX (bakTOB. 

mex B BAY MpHuOxKeHHA, OrpaHHuMMcs PaCCMOTPeHHeM 7-MePHBIX eBKJIM- 
JOBbIX IIpOCTpaHCTB HW HOPM, MPHHHMAIOILMX BeLCCTBCHHbI€ YHCJIOBbIe 3HaAYeHHA. 

I. O603HaueHua UM OnNpexeneHua. E” = {x} u E” = {2} —conpa- 
XKeHHbIC CBKJINJOBbI MpOcTpaHcTBa; (xX, Z)— CKaJIApHoe mpon3sBemeHve (OusM- 
HeHHbI (PyHKUMOHAaI); X = X14, Xy,..-, Xn — Oa3uc BE HZ = 2, 2) 9.0 2,—6a 


3uc B E” (mpou3BOuIbHbIe); eCJIM xe 
(Xi, 2j) = da, (1) 
to (X, Z) — conps»KenHaa Mapa OasucoB; @ (x) — h-Hopma B E"; y(z) — \-Hopma 
BE” 
Hopp! ©  Y Ha3biBaloTCa COMPA KEHHDIMH, eCIM JA BCexX Nap co- 
IIPA2%KeHHBIX Oa3HCOB 3 YCJIOBMA 
(45, Zi) ail (2) 
culeqyetT 
Cit) v2 OF i 2. the (3) 


B jasibHeHlleM pacCMaTpHBalOTCA TOJIbKO COMPAXKeHHbIC HOPMBI. 
JledeKTOM conpsxeHHOH napbl Gasucop (X, Z) HasbIBaeM YHCJO 


Uexz, = max [© (Xj) 1% 7 (2) I, 


a MUHUMYM x20 BCeBO3MOXHBIM COMpAKeHHbIM Mapam (X, Z) Ha3sOBeM, 
cnenysa JJ. M. [po6many (7), KosSpPPuUUMeEHTOM HeNpaBNMAbHOCTH vB 
JlaHHOH TMapbl HOpM (0, ¥). 

Vis (3) cuenyer, uro w > 0; mapa HOpM (@, y) HasbiBaeTCH Mp aBU IbHO ii, 
ecu p = 0. 

Ecau X spasetca d-6asucom (1), TO yOOHO CUHTAaTb HyMepallito 
Tea woe ea KOU, ITO 


Cp ee Ch (Xi), (4) 
a Cpe STHX UHCe/ BHILeATb JIMINb pasJIMYHbIe: 


QO, <le - COQp, pon, (4°) 
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CHa6Kad UX «KPaTHOCTAMMy fy, fla,...5 Mp, TAK YTO O; = Wy =... = Og, =Q,, 
On, +1 = Onto = +++ = Ontn, = Qe WT. I. 
Kak moka3aHo B (1), uncma (4’) Hw UX KpaTHOCTH CyTb HHBapvaHTbl 


\-6a3HCOB. 
J|ua HopMbr xe y(z) M ee A-6a3nca Z BbIrosHee MpusepxXuBaTbcA OOpaTHOH 


HyMepalluu: 
VS we Te = Ve) (5) 


ee Bee oe ee (5’) 


C€ «KpaTHOCTAMH» Mz, My + mM,+... +m, =n. 
Yucaom Ileppoua naspipaem mph HyMepatiuax (4), (5) uncs0 


v= max (@, + Y;)- 
Z 


IJ. Mmeror Mecto TeopeMBI: 
Teopema 1. JIna sadannolx Hopm w(x) u y(z) eceeda cywecmeyem 
6uxopmaaovHan napa conpssgxceHHolx Oasucoe (X,Z), m. e. makas, umo X 


seasemca d-6asucom 6 E” omxocumenbHo (x) u odKOBpemenHo Z cayocum 


i-6asucom @ E” omxocumeaono yx (2). 

Teopema 2. Pacnpedenenue eeKmopoe no ux HOpmMam uNeapuaHmMAoO OAA 
6CeX OUHOPMANbHOIX Nap 8B CAeOYIWemM CMbICAe: Bolbepem NO OOHOMY 4UCAY 
us (4) u (5’): Q; u Tp; moeda Koauwecmeo mex uHxdeKCoe Tr, OAA KOMOPoLX 
(Xr, 27) = 1 u w(x,) = Q:, a y (2) =Tr, OONO uU mo oe BO BCeEX OUHOPMAAD- 
HOlx Napax. 

Teopema 3. Lledexm npou3z6orcHoti conpsoenHolt napo (X, Z) pasex 
Koappuyuenmy HenpasuAbHocmu éecAKuli pas, KOeda xomA Obl COUH U3 OBYXx 
6asucoe— X uau Z — ABAReEMCA h-Oa3UCcOM 6 Ce60emM Npocmpancmee. 


B uacTHocTu: 
Teopema 4. Jle@exm 6uxopmancHolt napel coeénadaem c Koagquyuenmom 


HenpasuAbHocmu. 
Teopema 5. Yucao Ileppoxa u Koagdbduyuexnm HnenpasuaoHocmu Haxo- 


OAMCA 6 COOMHOWeHUU 
OS vSu<ny. 


B uwactTHocTn: 
Teopema 6. /lapa nopm (3 y) npaeuAbHa moeda uU moAbKO mozda, 


Koeda y= 0, m. e. Koeda npu Nymepayuax (4), (5) umeem 
VSS Og, ob ely Dinas Me 


JloKa3aTeJIbcTBa STHX TEOPeCM B OCHOBHOM YUHCTO TreOMeTpHuecKHe H OCHO- 
BBIBAtOTCH Ha PaCCMOTPeHHH BO3MOXKHbIX B3aMMHbIX pacnovloxwKeHui rHMepiJio- 


cxoctet M; (1) B mpocrpanctpax E” u E”. 
III. Ilycrb ganpi: cucrema juddepeHuvabHbIX ypaBHeHHit 


X'’=A(t)X (6) 
(A, X —n X n-MaTpuUbl) A CompsAxKeHHad cucTemMa 
J) AY, (7) 


Hi3pecruo, aro ecum X — cpyHaMentaibHaat Matpuua aaa (6), a Z=X*1, 
T. @. 


KZ ao (8) 


TO Z— yHaMenTasibHad MaTpHila Aa (7). Ecam Kosouxu matpuy X u Z 
PaccCMaTpUBaTb KaK BeKTOPbl H Ha3bIBATb Oa3HcaMH, TO COOTHOLIeHHe (8) 9KBH- 


A16 


BaleHTHO (1), Tak 4TO cnpaBeynuBo u (2). Ilo Hepapencrsy Kowm orcioja 
|xi|-|22| 1. B raxom cnyyae, mepexoga kK xapaKTepucTuyeckumM moKagaTe- 
Jam (6epa lim? +In| |), momyyaem 

t+ oo 


MOKa3saTeb X; + NOKa3saTedib 2; > 0, 


4TO O3HAYaeT BbINIOJIHeHHe YCJIOBHA CompsxKeHHOcTH (3). A Tak Kak moKa3a- 
TeJIM SBJIAIOTCA A-HOPMaMH, TO BCA IpeAbIqyuladt Teopua mMepenocutTca 6e3 
H3MeHeHHH Ha paCCMaTpHBaeMbIli CJlyuali: Teopembl 1, 2 mpeBpauyalorcs B TeO- 
peMbI O CYIeCTBOBaHHH HW CTPOCHHH COMPAXKeHHbIX (PyYHaMeHTaJIbHbIX CHCTeM, 
OJHOBPeMeHHO HOPMaJIbHBIX B cMbICJIe A. M. JIsamyHopa, Teopempi 3, 4 BbI- 
ACHAIOT CMBIC KORpPwnenTa HenpaBHibHoctH JI. M. Tpo6mana, a Teopembi 
5, 6 npespaljaioTcd B yTouHeHHy!Io Teopemy ©. Tleppona (?) 0 npaBuuibHprx 
CHCTeMax. 


MockosceKHli aBHallHOHHBIIt Ilocrynuao 
TEXHOJIOPHYeCKHH HHCTHTYT 1} Xi 1957 
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Jloxxaym Arkagemun nayrx CCCP 
1958. Tom 119, Ne 3 


MATEMATHKA 


A. fT. BATYUWIKYH 


O HAWJIY4WIMX MPHBJIMDKEHHAX AA®SEPEHUWPYEMbIX 
HM AHAJIMNTHUECKHX ®YHKUMM 


(I]pedcmaeaeno axademuxom A. H. Koamozoposotm 19 XI 1957) 


Ilycrs E7—mpocrpaHcTBO f KOMMVJICKCHBIX MePCMeCHHBIX 21, 22,---, Zr} 


g — HeKOTOPoe MOAMHOxecTBO MpoctpanctBa E;; F — HeKOTOpas COBOKYMHOCTb 
KOMIVJICKCHBIX (PyYHKUMH, OMmpewesIeHHbIX Ha MHOMKecTBe g (B KavecTBe paccToA- 
HHA Mexty dyHkunamu f, u f. us F mpaHumaetca BepxXHaAd rpaHb | fy — 2! 
10 BC€M TOUKAM MHOKECTBA 2). 

@ukcupyeM HaTypaJIbHbIe UNCJIa s, 1, /m HW WBa HaOopa MpPOH3SBOJIbHbIX 


iy fa 1 f sf — 
KOMIJICKCHBIX (PyHKWHH (leceen M {Po sun Bmi? PAC (a,} mu {B,} — HaTypaJIbHbIe 
n 7 
uncsla TakHe, YTO Sa,<s Hi va S 
i=1 


O6o03HatHM Yepe3 eh exsi) Gr € F) HVKHIOIO TpaHb HOPMbI pa3HOCTH 


%y+ao+.. bon <s nh 


22° 2 Il @) “F. oe 


j te t=1 
oF, eS m 


Diy see 


By Bs Bry faa 


110 BC€BOSMOXKHbIM HaOOpaM KOMIJICKCHBIX YHCEU Qy, Az,---, An; 01, Og,..., Oms 
a vepes @s,n,m(F) BepXHIOIO TpaHb BeJIMUMHbI ef y m ft) MO BCeBO3MO%KHBIM 
pews. 

B 3amerKe jlaloTCH OWeCHKH (CHH3Y) BeJIMUHHBI 5, n,m(F) Qa TpocrpancTs 
udiepeHuMpyeMbIX 4 aHaJIMTHYeCKUX PyHKUAi. 

Teopema 1. ITycme g=IJ,—r-mepnolli 3samKHymolli naparaeaenuned; 
PF = Foi, — npocmparcméeo @ecex p=>O pas dudiepenyupyemox oepanuuen- 
Holx Ha I, KONCMaAMoOt Cc > 0 BeewecmeeHHuLx GbyNKYyUll, 4aCmHole NPOUseodNoLe 


nopsa0Ka p om Komopelx Ha I, yoosremeopsiom ycaoeuio Teavdepa c KoN- 
cmanmoti 1->O0 u nokasamenem «> 0. 


Toeda NPU BCAKUX HAMYPQAAbHOLX S, nN,  UmMeem Meco He PABEHCM6BO 


A (Fo+e) aces 
(n+ m-+ 1) ee 


€s,n,m(F pra) > 


> 


20e A(Fp4a) >0 ecmb Koxcmanma, SaeucAuanh AULb om napamempos 
Da Wee wie 


Teopema 2. ITycme g —Hekomopasn oepanuuennan o6aacmb npocmpaK- 
” 2 
cmea E;; ~—oepadusenxan o6aacmb us E;, codepocauan g, epanuya Ko- 


mopou omcemoum om g Ha noaoo#cumeAeHOe paccmosnue; F = F& — npocmpan- 
CINGO BCEX KOMNACKCHHLX AHAAUMUMECKUX 6 g PYAKYUL, UMeoU{UX 6 OOAACMU 
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QHaAUmMUUeCKUe NPOOOARCeHUA, O@paNUUeHHole KONCMaNMoti C (NOPma-MaKCU- 
MYM MOOYAA PYAKYUL Ha samolKaHUU COAaCMU g). aa 
Toz2da npu 6cAKUX S, N, M BbINOAKAeEMCA HepaseHcmso: 


r 
VW 
€s, n,m (FS) > Aq (n+m) logs (+) 


ede A>0, g>0 (¢<1)—koncmanmol, sasucauue aus om c u o6aacmeii 
gu y. 
ITH TEOPeMb! SABJIAIOTCA MPOCTEIMH C/E ACTBUAMM OCHOBHBIX OWeHOK pa6orl Gy. 
Cmpicat Teopembl 1 cocrouT B TOM, 4TO WIA Judpepenunpyembix PyHKuny 
BPAY] JIM CyilecTBY!IOT MeTORbI MX MpHOMMxKeHHA C NOMOUIbIO CTaHapTHblx 
yHKUM, KOTOpbIe OKasaMCb Obl «SKOHOMHMYHee» MpNOvM2KeHHOrO MpeycTaB- 
JieHHA TaKUX (PyHKUMM C MOMOL{bIO asIreOpawyecKHX MHOFOUJeHOB. . 
AvasloruyeH CMbICJI TeopeMbl 2, OHAKO B JaHHOM Cyyae BOMpOC 06 OKOH- 
YaTEIbHOCTH MOJIYYCHHOM OMCHKM OCTAeTCH OTKPBITbIM, MOCKOJIbKy Ip u3BeCcT- 
HbIX MeTOJaxX IpHOMKeHHA aHaJIMTHYeCKHX PYHKUMA COOTBeTCTBYIONaA BesH- 
qHHa és, ioe) OKa3bIBaeTCA SHAYHTeJIBHO OoubIe, vem A [qlogets)](m+n) | 
PaccMOTpHM KOHKpeTHbIii mpuMep. Puxcupyem r = 1. B KauectBe g npHMem 
Kpyr us E{(|z|<1), a B KayectBe y— Kpyr (|z|<p, p>1). HeckoubKo , 
YCOBepIMeHCTBYA MeTObI padoThl (1), MO%xHO MOKa3aTb, YTO MpH buKCHpoBaH- 
HbIX g, y H F = FY (cm. Teopemy 2) BbIMOHAeTCH culeyoulad Teopema. 


Teopema 3. Ecau ecakyio us dynkyut cemeticmea FY Ha xpyee |z|<1 
MONCHO NpuoAU3UMS C MOuLHOCMe1O OO = dyNKYUett Buda 


%, be oy =1 
By +Bot--- +B mss ’ 


pure 2 dl (07)! Gece. 


By By Bin f—1 


mo 4uCcAa S,N, Mm, = OOAHCHOL yooeremsopsmb He pabeHCcmey 


2(n + m) log, =~ > H. (FS) +0 [H.(F¥)] = 


€ 


= tap (lou) +2 [(le=)], 


20e 


ecmb ¢-anmponus npocmpancmeaF ¥ (?). 

CnexctBue teopemp 3. /[aa ecakux c>0, p >1 moocHo yKasame 
Koxcmaxmy B>>O makyto, umo Oana é6caKUux Oocmamo4Ho GoAbUUx n, Mm 
Halldemca aHaaumuuecKad 6 Kpyee |Z,<p ynkyuan f(z), oepanuuennaa no 
MOOYAO 6 aMoM KpY2e KOHCMaHMOU Cc, KOMOopaA He mMoosicem 6olmb npubau~ 


4 n-+m , ; 
oeena Na Kpyee |z|<1 C mouxocmo1 Oo B(=) HUKQKOLL PQAYUUOHAABHOU 


ynKuyuett euda 
n m 
yy ane” Dyan, (t) 
| R=0 


k=0 


Rant Ay fee Ga, by, 01, .- +» Om — KOMNAEKCHOLE UUCAQ). 
2+ 4t9 


C pyro cTopoubl, OcTaeTCH HCH3BECTHbIM, MOXHO HJIM HeT BCAKYIO aHa- 
HMTHYCCKY!IO B Kpyre |z|<(o (byHKUMIO mpH6uM3HTb Ha Kpyre |z|<1 c ToU- 
4 \ (an) 
HOCTbIO JO Bl) 
KaKOH-JIM6O pallHOHaIbHOH (yHKWneH Bua (1). M3BecrHo JIMUIb, 4YTO yKa3aH- 
Hble aHaJIMTHYecKHe (PyYHKIMH MHOrowseHaMH CTeNeHH # MOryT SbITb NpHOJIM- 
2KeHBI C TOUHOCTHIO JO 


B’ (4)’ — B (fy"" (m= 0). 


ig e 


(B’ —HekoTopad ocTaTOuUHO OOJIbIMad KOHCTaHTAa) 


PaccMoTpeHHbIit IpHMep HaTaJIKuBaeT Ha MbICJIb O TOM, YTO aHaJIMTHYeCKHe 
(PYHKUHH alNpOKCHMHPYIOTCA pallHOHaJIbHbIMH CyHKUHAMH Bua (1) 3Ha4dH- 
TeJIbHO TOUHee, YEM MHOTOUIeHaMH CTeIeHH #2 + M. 


Ilocrynusio 
19 XI 1957 


LWMTHPOBAHHAS JIATEPATYPA 


1A. TY. Burymuxkun, AH, 114, Ne5 (1957). 2? A.T. Buty wxuu, JAH, 117, 
Ne 5 (1957). 
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Aornayo Akagemun nayx CCCP 
1958. Tom 119, Ne 3 


MATEMATHKA 
MW. M. PJIA3MAH 


OB OTPHUATEJIBHOH YACTH CNEKTPA OJIHOMEPHDIX 
WM MHOTOMEPHDIX JH®PEPEHLMAJIBHbIX ONEPATOPOB 
HA), BEKTOP-®YHKWHAMH 


({Ipedcmaeaexo axademuxom C. H. Bepawumetinom 24 X 1957) 


Hacrosulad 3ameTka mocpslileHa o606mleHHIO TeopeM 3ameTKu (14), uTO 
JONOJIHAeT MOJYYeHHbIe panee pesybTaTHI (1°) o cneKTpe OAHOMEPHbIX HU MHOFO- 
MepHbIX JuPpepeHMaIbHBIX OMepaTOpOB Hay BeEKTOP-byHKILMAMH. 


Ilyctb %,(0,00) —ruubOepToBo mpocTpaHcTBo BeKTop-byHkuni y(x) = 
= Asie (mM <Q 00) CO CKaJISpHbIM TIpoH3sBeeHHem 


(y.z)=\ 3 4%, @ax, 


a /[y] — anddepenunasibyand onepalMaA Bua 
lyl=(—1)* yy" SO a)y <x <0), (1) 


rye Q(x) — 9pMuTOBa MaTpHla-PyHKWMA m-ro nopayKa. Hawmenbiuee u, Coor- 
BeETCTBCHHO, HavOoJIblllee COOCTBeHHOe 3HayeHHe MaTpHbl Q(x) o603HauHM 


a 


yepe3 u(x) u v(x). Uepes L o603HauuM sOO0e CcaMOcorIpaA»%KeHHOe pacuiMpenve 
onepaTopa ¢ MHHWMaJIbHOM OG lacTbIO OMpeeseHHA, NOpoxKaemoro BL (0, oo) 
onepauuelt (1). Orpuuatembuylo vacTb mobo cbyxKiun f(x) O6o3HauNM Yepes 
f* (x), Tak uto f* (x) = min {0, f (x)}. 

Vcnomb30BaHue siemMbr | 3ameTKu (14), rae cbyHkuHoHan WM, [y] cnenyer 
3aMeCHHTb (YHKUMOHAaJIOM 


Coir 


O.fyl=\ >) [yr 


0 k=1 


"dx +\ 3) Qin lx)y, (x) G, @) de + 
0 jf, k= 


Ie 2 | ¥, (*) f dx, 
0 


TIPHBOAMT K CJICLYIOWMM pesyJbTaTaM. 
Teopema 1. Ecau npu aw6om 6 >0 @binoaneHo Hepasercméo 


\ lw (a) [de <0, 
its 


20e Ms — muoocecmeo 3HaueHuli x, OAA KOMOpoLX |p" (x) | > 6, mo ompuya- 
menlonan “acmb cnexmpa onepamopa L oepanuuena CHU3Y U OuckpemHa. 
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{lonaraa, jjasiee, 
n 4 ae q—-1 


(2n — 1)!! 7 —Ie "= aus 
ot 
2n—-2 RO n k—1 “s _ —32 
n (4n? — 1) Gate oe —2 Ch 
rae =e San >» ipo ke a 2n —k : 


n 
3.4n—1 
k=0 k=1 


OTM€TUM cuenyromme JIBe TeEOPeMHI. 
Teopema 2. Ompuyameaoxan «acme cnekmpa onepamopa L cocmoum 


U3 KOHC4HO2O 4UCNA COOCIMNBEHHbIX B3HQAYEHULL, ECAU BbINOAHEHO OOHO U3 CAe- 


Oyrolux ycroeul: 
1°, JOC aa npu OOADWULUX Xx. 


vAgoeed Moa)! no6om 6>'0 


\ CP ie ede <n oo. 
Ms 


20e Ms — muxoocecmeo sHaueHuli x, OAR KOMOPLLX 
| we" (x) | > (a — 8) x". 


3°. ITpu nexomopom p> 1 


\ 


"11" (x) P dx <0. 


oe 28 


Teopema 3. Ompuyameronan uacme cnexmpa onepamopa.L ecmo 6ecKo- 
HE4HOE MHOICECM6O, ECAU BbINOAHEHO OOHO U3 CACOYHOLWUX YCaAoButt: 
1°. ITpu Hekomopom 6>>0 u Oonrowux x 


v(x) <— (a2 48) x72, 


2°. v(x) <0 npu Oorouux sHa4eHUAX x U 


e@—> 00 


lim inf pa |v (x) |dx > AB. 
e 


3°. v(x) << — a2x-2" npu Oonoulux x u 


lim inf In o\ xT v(x) + ane Riba SS: Bes 
Q> CO 
° 
4°. | ¥(x) dx = — ow. 
0 


B ycaoeguax 2° u 3° moocno 3samexumo lim inf wa lim. 
+ co Op Co 


Teopempt 1—3 cBasaHbI C OCIHJIALMOHHBIMH cBOlicTBaMH cucTembI AHCbpe- 
PeHIMaJIbHbIX ypaBHeHUli 


(—1)"y°" + Q(x)y=dy (A<0), 


W3yYaBLIMxXcA pH n= | CrepxOeprom (7). YenoBua 1° Treopempr 2 u 1° Teo- 
pemb 3 flaior O60OuleHHe M3BeCTHOH Teopembl Kuesepa 06 ocnHasAtMOHHOCTU 
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pemennh udpepenuvabHorO ypaBHeHusA Broporo nopsyKka. IIpu n= 1 mono 
HONYYNTh CieMyloulee YTOUHeHHe yCoBuA 1° Teopembl 3, KOoTOpoe uA Cyan 
AuppepeHuMaIbHOro §=ypaBHeHUs BTOporo nopayKka Opwio faHo Xuvsom (3) 
(cM. TakxKe (*)). 


Teopema 4. Ecau npu xexomopom 5>0 u HeKOMOPOM HAMYPAAbHOM F 
Oax Bcex Oocmamo4unHo OoALIUUX BHAYeNULi x UMeem mecmo Ne pasencmeo 


Yin) u a 1+ 


4x? 4x? |n? x Ax? In2x face 
eae Ine 


¢} 


~ 


2de Ingx=InIn,-, x, mo ompuyameaonaa wacme cnexmpa onepamopa L. co- 
cmoum U3 KOHeLHO2O 4UCAA COOCMBEHHOIX 3HALEHUIL. 

[IpuBeyeHuble pesyibTaTbl YaCTHYHO pacupocrpaHsioTcA Ha MHOrOMepHBIe 
Audepenumasbuble OnepaluH Hal BeKTOp-(PyHKUMAMH BHA 


[{u] = — Au+ Q(P)u, (2) 


rae P—TouKa f-MepHoro eBKNHOBa MpocrpancrBa @; Q (P) — spmutosa 
MaTpHia-PyHKUHA m-ro NOpsAAKa, onpefesienHad BO BCeM 6. 


Onepauusa (2) nopoxfaeT B rusbOeproBoM mpocrpaHcTBe Ses (G) BeKTop- 
yukon u(P) = {u,(P)},-) CO CKaIApHbIM NpoMsBeeHHeM 


(u,v) =|) un (P) on (P) dap 


6 k=1 


HeKOTOpbId AudpepeHwaJIbHbIA onepatrop L c MHHHMaJbHOH O6acTbIO orpe- 
JeuIeHHA. 

Ilycrb pu (P)—HaMMeHbluee coOcTBeHHOe 3HaveHHe MaTpHilbt Q(P) u 
u*(P) = min {0,u(P)}. [Ipupexem, HanpuMep, (opMysIMpoBKy TeOpeMBI, cooT- 
BeTCTBYIOWeH Teopeme |, HU WOKaxKeM ee WIA m=1, n=2 (B 3TOM CyYae 
u(P) = Q(P)). 


Teopema 5. Ecau npu snobom 6 >0 uameepaa 


\ [es(P)| dr 
20e i 
«py eT) la’ (P38 
oA to jut (P)| <3, 


CXOOUMCA PAabHOMePHO NO Yenoslm KOOPOUNaMAaM, Mo: 

1) onepamop L c muxtmaavHoti obnzacmoto onpedenenus (cm. (')) Camo- 
CONPACEHHOLU ; 

2) ompuyamerbHaA “uacmb cnekmpa onepamopa L noayoepanusena CHUsY 
u OucKpemxHa (m. e. cocmoum uz coOcméeHHeLx sHaLeHUlL KONeUHO KpamHo- 
cmu C eOUNCMeeHHOLL BO3MOICHOLL NpedeAbHOu mouKoti h = Q). 

Jloxa3ateabcTsBo. IIpeodpa3ya KBaqpatuunblt PpyHKUHOHas 


G.{y| = \\ [Val rdr de +\\ Q\ul’r vrdy+e \\ lu rdrde 
(é) (6) (€) 
Ha mo60H (bunvTHo dbyHKuMM u€D, C NOMOMbIO 3aMeHbl NepeMeHHbIXx 
uYVr=v, nomyauM 


©, (u) = \\| Vo P dr de + \\[ee. ®) + pa|leldrde + 2\\lof drdg. 


(€) (é) ©) 
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IIpx nmpoxusBouIbHO 3ajjaHHom ¢ (0O<¢< 1) BbiGepem uncno N tak, Tob! | 
ObIIO | 


(iQ, e)ldr<s, 
N | 
WM MOKaxKeM, UTO (PYHKIMOHA 
2m fos) 
©, [u] = \ ae \ livoP+[Qr(r, 2) tay teliort dr 
0 N 


HeOTpulaTesieH Ha JOGO (PuHUTHOK tbyHKunH vED_,, paBHow HyJIO B Kpyre 


Pears 


M3 Hepapenctsa Kou — ByuakoscKkoro culeqyeT, uTO 


ny Vo |dr do > ah 7 ‘dr> eli o(@) *ae) 
ON ee 


rye (yHKunA U(r, ~) HOPMHpOBaHa YyCJIOBHeM 


2m 


( dp (Jo Pdr = 1 
0 N 


0 


u 
u(y) = max |o(r, ¢)|. 
N<r<oo 
PaccMOTpHM OT]{eJIbHO [Ba CJly4aa: 
27 2m 
1°, \[o(@)Pdp<e. 2. joe) (Pde >e. 
0 0 
B mepBom cyryyae 
.[u] > | \ Or, 9)|vfdrde+e\ \|oPdrde > 
oN 0 N 
a Ja) PQ, e)|drde +e>e(1—+)>0. 
0 N 
Bo Bropom culyyae 
{ (¢ 2 270 00 
Dell > |\18(2) Vda} + | Ore, 2/8 Ce) Pardes, 
0 oN 
Tak 4TO 
{ am 2 2 
P.tu) > 5 \18() Me] WB (Pde —e| >, 
0 0 - 


WM HepaBencTBo ©, [u] > 0 ycraHoBseno. 

M3 jjaHoro HepaBeHcTBa mpexkye Beero culeqyer (1°) nmomyorpanMueHHocTE 
onepatopa L cuu3y, a orciofa, B cuuly OHO Teopempr A. A. Ilopsuepa (5) 
culeyeT CaMOCOMpsxKeHHOCTh omepatopa L. 

Jlanee u3 STOrO %Ke HepaBeHCTBa Ha OCHOBaHMH (!") w memMBI i (14) 3aKuHO- 
waeM, TO OTPHUaTebHat YaCcTb cmeKTpa onepatopa L yucKperHa. Teopema 
qokKa3ana. 

XapbkoBckul MOMMTeXHMYeCKHH MHCTHTYT Tlocrymusto 

uM. B. VW. Jlenuua 24 X 1957 
UMTHPOBAHHAS JIATEPATYPA 


‘H.M.T 1a3Mmau,a) JAH, 118, No3 (1958); 6) Yu. 3an. XapbKOBCK. roc. Mek. HHCT., 
18, marem. cep. (1956); 8) Tp. XapbKopck. NomntTexn. uucT., 5, cep. HHxK.-:pu3., B. | (1955); 
r) Mare. c6opu., 35 (77), 2 (1954). # R. Sternberg, Duke Math. J., 19, 311 (1952). 
* E. Hille, Trans. Am. Math. Soc., 64, 234 (1948). 4P.Benaman, Teopusa ycroliun- 
BoctH, MJI, 1954. * A. A. lopsuep, Mateo. cOopH., 32 (74), 1 (1953). 
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Jlornxagnn Akanemun Hayk CCCP 
1958. Tom 119, Ns 3 


MATEMATHKA 


A. A. JESHH 


CHMMETPHUHBIE JHEPFETHYECKHE HEPABEHCTBA 
WH CMELWAHHAA 3ANAUA 


(IIpedcmaeaeno akademukom C. JI. Co6oaeeoim 16 XI 1957) 


Hacrosulad cTaTba MmOcBsAuleHa NMOCTpoeHHIo OG6OOMleHHOrO pellieHus cMe- 
WaHHOH 3aayuH Ja oOOmlero runepOomMyeckoro ypaBHeHHA BTOporo§ 1o- 
payka C mpaBol YacTbio — (pyHKUMOHAJIOM OlpeyeseHHoro Ksacca. Jlaa cay- 
yan, KOra KOpPHUHeHTHI He 3aBHCAT OT BPeMeHH, CXOJ[HaH 3af[aua C MOMOILbIO 
oOoOmeHHoro nmpeoOpasopanua Jlanwiaca 6biila paccmorpena B ('). Ham merog 
MCHO/Ib3yeT Hew, pasBuTble B (”) AA 3aqaun Koum. AnanoruyHo MoryT 
ObITh H3YYeHbI OObIYHOe MapadouMyecKOe ypaBHeHve HM ypaBHeHuaA THMOB, 
BBeJeHHbIX B (*) (CMelaHHad 3afaua), a TaK2xKe YCHJICHbI Pe3yJIbTaTbI, MOJy- 
yeHHble B (?) uid 3aqauH Kom. IIpopoqumpie nocrpoeHiaA ecTeCTBeHHbIM 
O6pa30M CBA3aHbI C PANOM paccMOTpeHHii B pa6otax (*%). 

Ilyetrp ©—xkoneuHad 3Be3qHad OOslaCcTb MpocTpaHCTBa [epeMeHHbIx 
(%1,..-, X%) HV=[O<x,< 1] x Q. Paccmorpum B V «unetHpi runep6o- 
JIMYECKHH ONepaTop, 3alvCaHHbIi B BHJe 


a > Dy, (Qx1D1 + az) + C; Date (1) 


hk, l=0 


PC Ayi = Ay,, BCe KOIPPNUMeHTH! MpenosaraloTrcA OPpaHHueHHbIMH HW CyMMH- 
pyempmu B V u, KpoMe Toro, a, (k=0O,..., ¥) HMeloT OrpaHH4eHHble Mpou3- 
BOJHbIC M60 M0 Xz, HOO MO X,, KoadpuIHeHTb! A, (kR=1,..., ¥) UMeIOT 
OrpaHWYeHHble MpOu3BOJHbIe MO X,, a OCTAJIbHbIe KOSPDMIMeHTbI A, WMeIOT 
HelpepbIBHble MPpOM3BOAHbIe MO xX). Takum oOOpa30M, 3allvcb (1) HocuT ycsoB- 
HbIli XapakTep HM TOUHOe ONpefeeHve oneparopa a jlaeTca HMxKe. Bmecte 


¢€ omepaTopoM a OyjleM pacCMaTPHBaTb ONepaTOpbl 


a= | D1 (ay1D,— 41) + C’, 


1, k=0 


b=D; bv =—D,. Ecan ap He WMeeT MpOw3BOAHbIX NO Xp, TO COOTBeT- 
CTByIOWlad rpynma wieHoB a uMeeT BUY SaDr u HeOOxoyMMa HeKOTOpaA 


MOAMPUKALUA MpHBORMMBIX rocrpoeHui. Ecru (2—rpanuna 2, To Ksaccude- 
cKand (opmMa MpocteliliMx PpaHHUHbIX YCJIOBMH, CBA3bIBAeMbIX C @, HMeeT BUT 
|, 9 = Dott | =z 0, (Cy) 


Xo=0 


t\5,=0, S,=(0<% <I] x 2 (Tx) 


CoBokyMHOCTh HavasIbHBIX WM KpaeBbIX yCEOBuii OOo3sHauHM (1). ¥cao- 


pun (I*) nomyyatotca 3ameHon (I) Ha 


wig Die y= 0. Ws) 


xy=1 


B V cunraem ompeyeseHHbIM rauib6epropo mpocrpaHcTBo 4 pyHKuuit 
© CyMMHpyeMbIM KBaf{paTOM, C OOBISHBIM CKaJIAPHbIM MpOHSBeeHHeM HW HOPMOlt, 
0603HaYaeMbIMA 


2 
(u, v, V) =\ uoav, Lino = (i, Sey 
v 
HW Kulaccbl PyHKUMi 61, G2 43 C~, yAOBMeTBOPAIOMMX COOTBETCTBEHHO yCJio- 


puam (I) um (I"). nua u€ Gi, v€EC” u mpw Bemouenuu ycuoBHh (Ix) 
nosaraeM, 10 ompeeseHuto: 


(au, 05: Vi) = (Dag Dots @, Vi) = 


v 


i (Qp,D)u + a,u, D,v, Vt) + (cu, v, Vz), (2) 


k, l=0 


rhe Vi==[0-< xp 1) %.Q nw sanueb 6.4. , «anyeVe) O8HaqaeTs. UTO;HETEerpH- 
poBaHHe BegseTCH nO cooTBeTcTByrlolleH uacTH o6bema V. B &’ orcyrcrByer 
qJIeH, BbIMMCaHHBI mepBbim. Torga, B YacTHOCTH, qa wE 6, 


(au, bu, Vs) = \ | 20D uD ou — x an DiuDut | Ase \ F (u,u)dVi= 
Sy k, l=0 Vv, 
=| Fi (u, u)dS¢+ \ Fu, ) WV), (3) 
“2 vy 
rye S;— ¥acTb MWOCKOCTH Xx) =f, sexKamad BV, a F(u, uw) — HeoqHopog_Han 


(popMa oT (yHKOWA u UM ee MPOKSBOAHHIX C OFpaHHYeHHbIMH KoOadpdPHuUneHTamMy, 
OOPa3yeMbIMH Ap, C, MPOH3SBOAHBIMH OT Anz MO X_ H OT Agn NO Xp. TlycTb 


|Du, Se} fl Sra PdSy. 
a 


[unep6ou1M4uHOCTh onepaTopa @ MbI MOHHMaeM B TOM CMBICJIe, YTO CyLe- 
cTByeT KoHcTaHta C >0O Takas, TO 


(Dihsree | Fou, u) dS; 


St 
qua Beex t€[0, 1]. Jina u€C™ nonoxum 


|, 4B} ==esup Hee SH. 
t€L0, 1 


Sambikanue 6, (¢ = 1, 2) B merpuke B1 qaer GOaHaxoBo mpocrpancrBo By. 


Bmecte c Bg paccmorpum mpocrpaucrso By’ dyuKuuit h takux, uro h€ Bi, 
D,A€ Bs. 3ametum janee, uro, ecu K onepatopy 0° (6) mpucoequnuTbh Ha- 
YaJbHbIe ycopuaA Bua Al, _ .=0 (A|,_,=0), To oHosHauHO ompejeseHn 
onepatop 6° (6 ), 3ayanubiit, HallpHMep, Ha Bcex u€ Ff. Byjem ropoputh, 
uTo WEB, (WE By), ecau bw € By (By‘). Moi xorum onpeyeauts oneparop a 
Ha IpOMSBOJIbHOH (yHKUMH uC By, paccmaTpuBat au Kak (YyHKUMOHa Haj 
HeKOTOPbIM MpocrpaHcTBom. BsBugy HepedsekruBnoctu By Wid Jaubueliuero 
YQOOHO BBeCTH PHIbOepToBbl mpocrpancrBa W2, nomyyaemble 3aMbiKaHvem Gs 
1 
B nopme |u, W*/’=\|Du, S;|’dt. 3amerum, yo npousBonbubiit atement f € H 
0 
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MOXHO PaCCMaTPHBaTh KaK (pyHKWMOHa Hay W, onpeedsembili (bopmy viori 
<f, v> = (f, v, V) c Hopmow 


ace [<f, o> | _ | <f, o> | 
Hietieliss SEBesroc ry 08D fee “) 


G Teds 1 1 
rye ve W, , ecm vEWs, DveWs, a nocneqnee paBencrBo cmpaBesuBo 
1,¢ 1 
B Cusly nvoTHocTH W,° B Wo. Sambikanve “8 B Hopme (4) qaeT rub6eproBo 
mpoctpauctso We". na h€ Gy, v€ gs 


(ab*h, v, V) = S$ (QuDiDyh + axD,t, Dyv, V) —(cDyh, 0, V) = 


k, l=0 
=— SY (auDih, DyDev, V) + 3) (anDght — (Dont) Dih, Dav, V) — 
hy, t= k, l=0 
— (cD,h, 0; V) = (ah, bo, V), (5) 


Tye nocwie {HHH WICH O3HAYAeT COKPalleCHHY!O 3alIHCb MpeAMecTBYIOWLerO Bbipa- 


2keHua. ConocTaBuB Tellepb BCakol (byHKuHH u EB dynKuuio A€ Bt no mpa- 
Buy u= OA (h=O6'u), NoMOmNM, MO onpeyestenutio, 


au, vy =~ab h, vy = (ah, bv, V), veWwh’. 


Takum o6pa30M, MBI onpesenumH (yHKUNOHAT al Ha MHOMeCTBe, MOTHOM 
B W3. Torna 


lau, RE sup ee sup aay (6) 
cee beat Guy 
2 cama 


EcJid HOpMa QU KOHe4dHa, TO OH MO HeNpepbIBHOCTH MOKeT ObITh pacwiupen 
Ha Bce W>. Ormerum, 4T0, Kak 9370 cylegqyet us (5), 3TO BCerqa TaK Up 


h€B?'. B arom cayyae (6) Mower ObITD 3anucaHo quia UE W 3. Bee mpose- 
JI€HHbIe MOCTPOCHHA OYeBHAHBIM OOpa3s0M MoryT ObITb MepeHeceHbI Ha omepa- 
TOp a” Cc MpuBsJexeHHeM onepaTopa 0. . 

Sanuluem Tenepb OOOOU[eHHbIC 9HepreTH4YecKHe HepaBeHCTBa JIA ONepaTo- 
POB a, a*, OKa3aTeJIbCTBO KOTOPbIX ABJIACTCH OCHOBHOM sajjayen: 


tO Sa Bale C lau WV, =} (®) 
OO ee a OW ae (®") 
IlockouIbKy HepaBeHCTBa IlOJIHOCTbIO CHMMECT PHUHbI (B OTJIM4UHE OT [YyaJlb- 


HbIX HepaBeHcTB B (?)), MOCTaTOUHO NOKa3aTb, Halpumep, (P). 
he: 
Jlemma 1. Ecau h€ By’, mo 


|4, BY|<C sup 


vEeWs 


| <abh, v> | 
BN as ee 


JloKa3aTesIbcTBO, CJley#, B OCHOBHOM, CxeMe H3 (?), HCHOMIb3yeT BO3MOX- 
HOCTb B3ATb B KayecTBe U pellieHve ypaBHeHHA 


oh, O<m<E yg 

bonis intel ai 
Jlemma 2. Ecau h€ Bj, mo 

ie Bale cin 

vewy 

JlokazaTesbcTBO UCHOJb3yeT MepeOpocky oMmepaTopoB OcpeAHeHMA 10 Xo, 


O6eCIIeUMBAIOWIUX TOR MecTBeHHOe BbINOMHeHHe ycsoBu (Ix), (Px) (cp. (’))- 
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bu = = 0. 


\<ab"h, v>| 
plone) 


3amenuB B lemme 2 A una 6 ‘uw, mlonyauM HepaBenctBo (®) Aaa mpons- 
BOJIbHOH u & By. . 

Ilepeligem kK (popMyJIHpoBke HW lOKa3aTeJIbCTBY BBbITeKalouleH U3 Hepa- 
BeHcTB (®), (®*) TeopeMbl CyI[eCTBOBaHHA HM e€HHCTBCHHOCTH OOOOmLeHHOrO 
pelleHHA CMelIaHHOH 3ayauH JIA ypaBHeHHA 

au = fa (7) 

Jlemma 3. Hmewm mecmo exarouenua: Wi Cc By (v € By, ecau bv € B3); 
Wi ee 

Jlemma 4. ®yaAKyuonarol euda au, u& Wy’ ‘ o6pasyiom @ Wz" naomHoe 
MHOICECMEO. 

Tlockoubky mpocrpanctso Wz rumbGeproso, T. e. pecbJleKTHBHO, JocTa- 
TOUHO JOKa3aTb MOJIHOTY COOTBETCTBYIOIWNeH CHcTeMbl (yHKWHoOHaTOB. Ho, no- 
cKoubky VEWS CBs, a PynKuua u npwnagnexut WI’, umeem (au, vy = 
=U, @U>, Kak 9TO CuJleqyeT U3 (5) H COOTBETCTBYIOINHX oONnpeyeJeHni. 
Takum o6pa30M, cmpaBeyMBOCTh JIA U paBeHCTBa au, VU» =O mp mOO0K 
u€ Wi’ paeuer, B cuay (®), 

(atonal (8) 
Ho ecan v€W3 u cnpasegumpo (8), To |v, W*|=0, 4. 7. oO. 

OnpeyemuM Tenepb O6OOuleHHOe pellieHHe JIA ypaBHeHHA (7), HCnOJIb3ysxi 
3aMbiKaHHe omepaTopa a (c MepBoHatambHOH OOmacTbIo onpesenenua W1’*) 
BW. Tyers FE Wz". V3 nemmpr 4 cuegyer, aro cymectByerT mocmeqoBa- 
TeJIbHOCTh (PYHKUHH U; & Wt’ rakas, To 

taj —f, We S220" pw ico: 

M3 nepapeuctBpa (®) culeqyeT, TO MOCJeEOBATeJIbHOCTh bu; cxoqures 
B Bi. O6osHauMB mpeyewbHyo (pyHKuMIO uepes b ‘u, GyeM HasbIBaTb tt 
O6OOULCHHBIM penieHHeM ypaBHeHHA (7) B CHABHOM CMBICJIe. 
@MyHKUMIO U, YOBJeTBOpAIOMLyIO paBeHcTBy (7) B CMbICyIe HCXO,HOrO ompese- 
JieHuis (pyHKUMOHaia Qu, eCTeCrBeHHO Ha3BaTb CJaObIM pelleHHeM 
ypaBHeHua (7). CumtbHoe pellienve saABsIAeTCA, OUeBH]HO, ORHOBPeMeHHO 
w claObiM. B cuuly eMHCTBeHHOCTH cwla60ro pelieHHs, BbITeKaiollel u3 (PD), 
npn f GW," seskoe ca60e pellierne sBuIeTCH CHJIbHBIM, KOTOPOe MBI Ha30- 
BeM OOOOMeCHHBIM pemeHHeM ypaBHenun (7). Takum o6pasom, 
mogdyuaem Teopemy |: 

Teopema 1. O606wuweHnoe pewienue ypaenerusn (7) npu npous6oabnott 
FE Wy cywecmeyem, eduacmeeHHo u npunadaencum Kaaccy By. 

Teopema 2. Ecau, @ Oonoanenue K COeAAKHbIM npednoaonceHusM,. 
KoIpPuyueNHMol ONepamopa a He saeucAm om Xo, mo npu f EH o6o6wexnoe 
pewenue u npurnadaseacum Bi. 


J\na JoKasaTeJIbcTBa OCTaTOUHO OnpesemuTh Df Kak anement We? 
MH PacCMOTpeTh MpoudppepeHiMpoBaHHoe 10 xX, ypaBHeHve (7). Teopema 2 
NoKasbiBaeT, 4TO AA fE Hf M [A He 3aBUCALerO OT xX, OepaTopa a ompeje- 
JICHHOe BbIIMe PelleHHe COBNaaeT C OOBIYHbIM OCOOOMIEHHDIM pelueHvem (°). 


BplOpannble Kpaepbie ycsoBus (Ix) He SABJISIOTCH, eCTeCTBeHHO, e)HH- 
CTBCHHO BO3MOKHbIMH. 


Matemaruyeckuit nucTHTyT um. B. A. Creksosa Tlocrynusno 
Axajlemun Hayk CCCP 12 XI 1957 


UMTHPOBAHHAS JIUTEPATYPA 


J. Lions, Acta Math., 94, No 1—2, 1(1955). * L.Garding, La théorie des équa- 
tions aux dérivées partielles, Colloque Internationale, Nancy, 1956, Paris, 1956. 3M. B u- 
ur HK, Matem. cOopu., 39, Ne 1,51 (1956). *C.JI.Co60nen,MU.Buwmu Ve, AWN eal, TU Ke 
Ne 3 (1956). ® P. Lax, Comm. Pure and Appl. Math., 8, Ne 4, 427 (1955). ® O. Jlagur- 
*K CH CK a A, CMemannad 3ajayua AIA runepOomuyeckoro ypasuenua, M., 1953. 7 K. Fried- 
richs, Comm. Pure and Appl. Math., 7, Ne 2, 345 (1954). 
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Horsagn Akanqemuu nayx CCCP 
1958. Tom 119, Ni 3 


MATEMATHKA 


P. X. 3APHIIOB 


‘CHCTEMbI [lOJIHbIX OCOBbIX HHTEFPAJIbBHbIX YPABHEHHUH 
THIIA CBEPTKH 


(ITpedcmasaeno axademuxom H. H. Mycxeauweuau 4 XI 1957) 


B pa6orax (*) Ha OCHOBe TeOpHw Mpeo6pasoBanua WPypbe u Teopuu oco- 


‘ObIX HHTerpaJIbHbIX ypaBHeHMli c s;pom Koi u3yyeHbI ocoOble WHTerpab- 


HbI€ ypaBHeHHA THIMa CBepTKH C OHO Hev3BecTHOM dbyHKUneli. B nactosuyeli 
3aMeETKe paCCMaTPHBalOTCA CHCTeMbI TaKHX YypaBHeHH. Samuiuem ux coKpa- 


MCHHO B Bue 


oles == \ hi (et) F(t + 


V2n J 
+7 | RG t) fil aT} =e), “eo t= co (A) 
fet ye \ ae —DiOdt+Th=ge), 2>0: 
ap (B) 
fe)t+ r= \ me) Odt+Ti=e), »<0, 


—°#) 


rye Ry (x) =k; (x)|| (—o<x<oo, a =1, 2)— KBaypaTHble Marpuup- 
(pyHKUMH Cc auleMeHTamu u3 Ly(— oo, oo); g(x) = {g,(x)}; F(x) = tf, (*)} — 
f-MepHble BeKTOp-(pyHKUMA Cc 93uleMeHTamu U3 L,(— oo, 00); T =| Ti; — 
MaTpHla C 3JIeMeHTaMH — BIOJIHe HeNpepbIBHbIMM ONMepaTopamu. [Ipeyqnomaraem, 
4TO 


co 


det(E + K,, (x)]0 (K. (i= rs \ ky (n eae] 


UYactubii clyyai cuctem (A) u (B)—Tak Ha3bIBaeMble CHCTeMbI XapakTe- 
pucTHyeckux ypaBnenuit (T ==0)— paccmorpeH Ham B 3ameTKe (°*). 

B kayectBe annapata UCCJieJOBaHiA yKa3aHHbIX CHCTeM ypaBHeHHH HCMOJIb- 
3yloTCH MpeoOpa3soBanve PDypbe (*), TeOPpHA MaTPHIL H TeOpHsA KpaeBblx 3aay 
aHamUTHYecKHX (pyHKUHii JIA CHCTeMbl HeM3BeCTHBIX (pyHKUMh (*, ae 

§ 1. O6o3sHayaa 


a(x) = "2 [Ri(%) + Ro (x)], 0 (%) = 1/2 [A (x) — Rp (x)], (1) 
3anuuiem cuctemy (A) B Buze 
if =f ae pase (x —t)f dt + Fa\ 0 (x0) f(A) sen tdt+Th=g (x), (2) 


ie 
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rye KoHTyp I’ — jelicrBuTesbHad ocb. Onpeyesum onepatop. /°, comps>KeHHbIit 
c /, ucnoub3yA OObIyHOe OMpefemeHve Comps»KeHHOrO oMepaTopa U3 CKaJAp- 
HOrO MpOH3BeWeHHA: 


Ce=9 (x) + r= ee dir ae \? ‘é—x) 9 (dt +T"e, (3) 


rye a’, b*, T°—MarTpHubl, 92PMHTOBCKH COMNPAXKeHHbIe, COOTBETCTBEHHO, 
COjg Opes 

YuutTpipasa (1), 3amnuiem onepatop (3) B Bue «MapHoro» BeKTOpHoro ome- 
paTopa 


9 (x) va\t (¢—x)(t)dt + To, x>0; 


9 (x) + eae (¢—x)o(t)dt + T’o, x<0. 


Orcioga cyleqyeT, uTO ypaBHeHHe, Comps»KeHHOe c ypaBHeHHem (A), ecTb 
ypaBHeHue Tuna (B). AnajorvaHO MOX%KHO MOKasaTb, 4YTO ypaBHeHue, comps- 
*KeHHOe C ypaBHeHvem (Bb), ABJINeTCA ypaBHeHHem Tuma (A). 

Onpezenenunx. CyMMapHbIM HHAeKCOM ONepaTopa / UNH ypaB- 
renua lf = 9 OyeM HasbIBaTb Weloe 4HCsI0 


_ 4 fy) det (E+ Ko(x)] 
= eal det [E ee 


rye [ J], O3HauaeT MpHpallenve (pyHKIHH, 3akNOYeHHOH B CKOOKH, MPH ModI- 


HOM OOxoye KoHTypa I. 
YacTHbiIMH HWHAeKCAMH onepaTtopa / OyeM Ha3bIBATb YaCTHbIe 
MHJIeKCbl KpaeBolt 3aqauH Pyumana, coorTBeTcTByIOWleH XapakTepHcTHyecKOMy 


oco6omy ypapHenuio [°f = g (2). 

Vmerot mecro Teopemb! Herepa: 

Teopema |. Odxopodxoe sexmopHoe ypaenHexrue If =O umeem auto 
KOHC4HOE 4UCAO AUNELLHO HE3ABUCUMBLX peUleHull. 

Teopema 2. JIna moeo umobol ypaenenue If = g umeno pewenue, 
Heobxodumo u Oocmamo4Ho, umobel (g, ¥,)= 0, ede ~,—noanan cucmema 


pewenull conpsxveHHOed OOHOPOOHOeO ypasnedun ["b = 0. 
Teopema 3. PasxHocmb meocdy uucAamu pewenuti OOHOPOOHO2O YpaseHe- 
Hus lf =O u odOHOpOONOeo conpssteHHO2o ypasHenun I~ =O s3aeucum auto 


om xapakmepucmuueckott uacmu ° onepamopa br pasHa CYMMAPHOMY UA- 
OeKcy onepamopa 1. 

§ 2. Haliyem tTakoH ofepatop p, uro6n plf = pg Oblo ypaBHeHHem 
PpeyroubMa. B arom cJlyyae OyeM Ha3bIBaTb p peryJApUsaTOpOM MIM 
peryAPUSHPYIOULHM OMepaTOPOM, a OTHOCHTebHO onepaTopa J u 
ypapHenus [f = g OyeM ToBopuTb, YTO OHM MomycKaloT peryJapusaltuio, 

/last ocoOoro ypaBHenua (2) OyeM ucKaTb pery APH3HpPYIOUIN ONepaTop 
B Bue 


pe=o(s) +7 a ree (t)sgnt dt, (4) 


rye 
a(x) = Yo [ra (x) + re(x)), (x) = Ye [ry (*) — re (x)] - (5) 


HeKOTOPble MCKOMbIe MaTpHIbl. OOpasyaA KoMnosnunIo plf onepaTropos (4) u 
(2), NowyuuM: 
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Han moezo umobot plf = pg O6btao ypaeHenuem Ppedeorbma, wkeoOxodUmo 


u Oocmamo4Ho, umobel Ty (x), Te (x) Oolau peweHuAmMU UuHMeepaAbNoLx mampud- 
HoIX YPABHEHUti 


fo.) 


ra (X) + Ral) + oe \ fests betty (ty dt x OF ee (6) 


—6O 


Onpegeaenue. Marpuupt ry, r2, yqoBuerBopsiomue NOcwIeqHeEMy yCJlo- 
BHO, OyAeM HasbiBATh PeSOJbBEHTAMH COOTBETCTBYIONLUX ajep k,, Ra. 

§ 3. PaccmoTpHM BOMpoc © BO38MOXKHOCTH MOcTpoeHHA JIA Halero ypaB- 
HeHun lf =g TakOro perysApHsupyioulero onepatopa p, TOD y paBHeHue 
Ppegzrombma pl? = pg Onl0 SKBUBaIeHTHO UCxoqHOMy [Tf =g. B 93TomM caly- 
wae p OyeM HasbIBaTb SKBUBAJICHTHO-peryJAPU3UpyolHM ONepaTopom ywia L 
WIM SKBUBAJICHTHBIM PeryaaApu3saTOpomM. 

ITpeqpaputesbHO Cyelaem [Ba 3ameuaHua (cM., HampuMep, (°)). 

I]. Ec pp = 0 —uepaspemimoe ypaBHeHie, TO ypaBHeHue @pefroubma 
plf = pg 9KBuBaJeHTHO ucxogHomy /f = g. 

Takum 06pa3oMm, ecaM cyllecTByeT perysispusaTop, He HMerIonMii CobcTBeH- 
HBIX (PYHKUHH, TO 9TOT OMepaTop Hu OyAeT IKBUBAJICHTHbIM peryJApusaTopom. 

II. Ecau /°—oneparop, conpsKesupriit c 1, u ypapnenne /f = g paspemtumo, 
TO OHO 9KBUBaJIeHTHO ypaBHeHHio lf = l*g. Ecau x tomy xe / BellecTBeHHBIE 
onepatop, To /* 6yqeT H perysJApHsaTopom. 

IlepexoquM K MOCTpOeHHi0 9KBUBaJIeHTHOTO perysApHsaTopa. 

Teopema. Ecau cucmema oco6olx unmeeparonolx ypaenenuli paspeiuma, 
MO OHA OonYCKAeM SKeUCANCHMHO-peeyAAPUZUPYOLWUIL ONepamop. 

JLokasaTeabcTBo. Kak noKa3aHo BbIlle, peryAPU3HpyroulHll. onepaTop 
p IA ypaBHeHuaA (2) MoxKeT ObITb B3AT B Bue (4). OOo3HaNMB 4aCTHBIe HH- 
A€KCbI OMepaTopa P Yepe3s 4, Vo,.-.,%n, OOPASyYeEM TaKOH HOBbIH OnMepaTop gq, 
4TOOBI e€rO YaACTHbIMH MHAeKCaMu Ob vy — M1, Yo —M,...,¥,— im. Takum 
OlepaTOpoM ABJIAeTCA 


nl m 2G oo serbesa. : 
99 =Pe— 5D Go| (eA) te ade [o() U — send) + 


Af ee 
47m | HE — 99) ( —sgn7) de], 


rye Ch — OuHchMaIbHBIe KoappunventE. B 2sToOM MOxKHO yOeqHTbCA TyTeM 
IpHBeeHHA OHOpOsHorO ypaBHeHua go=0 K s3ayaye Pumana cmocooom, 
yKa3aHHbIM B (?). 

Tloq6epem uucsi0 m Tak, YTOObI BCe BbIPAKeHHA ¥; — M,...,%,— M Obi 
HEMOJIOXKUTEIDUBIMU. Torga OfHOpoqHoe ypaBHeHve go = (0 pa3pellluMo, H, B 
culty 3ameyanua I, ypaBnenne glf = qg 2KBMBasleHTHO ypaBHeHMio [f = g. 
Ucnoup3ysa caolicrpa pesoubBent (6), moJly4uaeM B ABHOM Buje ypaBHeHne 


ae Boke oo? 
gi — 43) poe) OU sent) d+ Tf = 98, 
k=1 Ss 


rye T>—- BlouiHe HerpepbiBHBiii onepatop. B cuny sameyanua II, nocuejnee 
9KBHBaJIeHTHO YPaBHeHHIO 


(ql) (ql) F = (ql) 9g; (8) 


A r 
KoTOpoe aBsneTcd (bpefroubMoBbIM, HOO (q/)" — Bell\eCTBeHHBIM OmepaTop. 
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Tlo bopmyste (3) onpeyemum onepatop (q/) 


m 


; SEP Oe ne P 
(ql) v=o (*)4 : >) Fo \ (x — t)* te” b(#) (1 —sgn x) dt + Tah. 
k=1 


Tenepb, o6pa3ya KOMMO3HILHIO OMepaTopos (8), Mosysaem ypaBHeHHe Ppejx- 
rOJibMa 


(ql)" (ql) F==F (x) + Taf = (Ql) Gg (x). (8’) 


[lockombKy ypaBHeHne (7), B cHy 3amMeyaHua I, 9KBUBaJIeEHTHO HCXOQHOMY 
lj =, TO, ecmM WcCxXOWHad CHCTeMa ypaBHeHH pa3pellwMa, OHa HMeeT 9KBH- 
BaJICHTHBIH peryJApusaTop (g/)'g W 9KBUBaJIeHTHa CHCTeMe HHTerpaJIbHbIX ypaB- 
HeHHi Dpexrompma (8’). 

TakuM O6pa30M, jjaHO JlOKa3aTeJIbCTBO CYLIeCTBOBaHHA 3KBUBAaJIEHTHOrO 
peryJIapH3aTopa JJId BCAHKOM pa3pellIMMOH CHCTeMbI OCOObIX ypaBHeHHH Tuna 
cBepTKH (A) H OHOBpeMeHHO MOCTpOeHO eFO ABHOe BbIParKeHHe. 

AnaJIOorHuHo uccsleqyerca H cucTeMa OcoObIX ypaBHeHulit (B). 

B 3akuioueHve BbIpakatlo rulyOOKy!O MpHv3HaTeJIbHOCTh MOeMY PYyKOBOJH- 
Temo mpod. ®. JI. Taxosy. 


Poctosckuli-Ha-JLony Ilocrymuaio 
rocyapCTBeHHbIH YHHBepcHTer 26 X 1957 


IMTHPOBAHHAS JIATEPATYPA 
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* H.II. Bex y a, Cucrembi CHHry1ApHbIX HHTerpasbHbIx ypaBHeHui, 1950. ° ®. JI. Taxos, 
WL maTeM. Hayk, 7, B. 4 (50) (1952). ® C.F. Muxauunu, Yen. matem. uayk, 3, B. 3 (25) 
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Hokaagn Akawemuu nwayrx CCCP 
1958. Tom 119, Ne 3 


MATEMATHKA 


H. M. KOPOBOB 


HOBbIE TEOPETHKOUNCJIOBbIE OLLEHKU 
(ITpedcmaeaexo axademuxom H. M. Bunoepadoeom 25 X 1957) 


Ilyetp f (x) = ox +... ony x41, rye a, (v= 1,2,...,2 + 1)—npons- 
BOJIbHbIe = J[eHCTBUTeJIbHbIe 4c; P wu Q—uenpe; Pot; n>. 


B HacTOsueM COOOULCHHH yKa3bIBalOTCH HOBBIe OLeHKH TPHrOHOMeTPHvecKux 
CyMM Bia 


Q4tP 
> e2rtf(x) (1) 
x=Q41 
WH fatoTCH HEKOTOPHIle MpPHJIOHKeHHA ITUX OMWeCHOK. 


Teopema 1. Ecau O24 Kakoeo-nubydo duKkcuposanHoeo 3 us uAMepeaaa 
0<6<0,5 eolnoansnemca ycaosue Nn+S<r<—n+1—s, ede r onpedeneno 


gt _— 
paeexcmeom P” =|an1,|, mo cywecmeyem abcoaomxasa KoHcmanma C u KOH- 
cmaxuma « = «(6) makue, umo 


i a Pe 26 ae 
>) emif(x) |< CP (ninn?5 | 
x=Q+H1 


JloKa3aTeJibcTBO TeopeMbI | OCHOBbIBaeTCA Ha MCIOJIb3OBaHMHH aHaJlorH4qHon 
TeOpeMbI OG OIleHKe pallHOHaJIbHbIX TPHTOHOMeTPpH4eCKUX CYMM, KpaTKOe CcoO06- 
UeHHe O KOTOPOH ObIIO JaHO B Moe paOore (?). 


TpuroHometpHueckve CyMMbI Bula (1), B KOTOPbIX J\JIMHa MHTepBasla CyM- 
MHPOBaHHA YOBJIETBOpAeT YCJIOBHIO 


1 


1 
| ae fea <— Px | Gey (oe ’ (2) 


WMeIOT pasHOOOpasHble NpwJIOxKeHHA B aHasIMTMYeCKOM TeopHu aucen *. 
Ilyctb oljeHKa cymMbI (1) umMeeT Buy 


Q+P ot 


———— 
>; e2rt f(x) | << e691 (n) P 02 yp (3) 
x=QH1 


rye 0,(n) > 1; §(n)—Bospactatomlad yHKUMA nN; Cc M &%— KOHCTAHTHI, He 
3apucamue or n. JlerKO MOKa3aTb, YTO FEM Me VICHHeEe IPH —> CO BOspacTaeT 
byukuna 6 (n) = (6; (2) + Inn) 6, (2), TeM TOUHeEe pesyuIbTAThI, NOyyalouMecs 
BO MHOPHX BOMpocaxX C MOMOLIbIO OeHOK Bua (3). 

Jlyumme B ykKa3aHHoM cMbICJie OleHKH (3) ObIIH NOJyYeHbI MeTOOM 
YW. M. Buanorpayosa: 


6,(n)=ninn, 6)(n)=n? Inn (H. M. Bunorpayos (ay 
6, (2) = Inn, §,(n)=ninn (Xya Jlo-ren (°)). 


: y 
* JInmHa WHTepBasia CyMMMpoBaHid B Teopeme 1, OYeBHHO, yYAOBMCTBOPACT YCJOBHIO (2). 
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TIpupeyennpie pesysbTaTbl Jalor Jia 9 (1) OWW3KHe SHAYCHHA, YAOBJIeTBO- 
pAIOULMe MpH s060M (pHKCHpOBaHHOM ¢ > 0 YyCJIOBHIO 


Re (= OMT (4) 
Teopema | nacrosmelt pa6oTbl mpuBoyuT yin 4 (n) K YCJIOBHIO 
nk <0 (nH) aon =r), 


UTO MO3BOJINeT YJIYUIUHTb BCe Te TeOPeTHKOUHCJIOBbIe OMCHKH, B Korn 
paHee CyllecTBeHHO HcMOuIb30BaI0cb ycmoBne (4). Tak, HampuMep, B pa6ore (7) 
ObLIM yKa3aHbl OWeHKH 
C(1 + it) =O ({In{¢ +), 
(Lam tl = O Memes bax *) 
H JaHO COOTBeTCTBYIONLee YTOYHeHHe TpaHuub! JelicTBuTeIbHOH YacTM Hyvelt 
ys3eTa-yHkuwn. CnipaBeymMBbl TakxKe Culeqyroujwe yTBepxeHHA: 


Teopema 2. ITycmo o(n)—cymma Oeaumeaeti uucaa n. Toeda OAL 
6cAKO2O MuKCUPOBaNHOeD 2 >> 0 


») O(n} we? -+ O(x {In x}*rt*), 


12 
n<yXr 


o 12 1 5 
> ea BaF ine + O (fin xy). 


6 
Nn&X 


Teopema 3. JTycmo a;; = aji— yeaole wcaa u A(x)—4UCcAO Yerolx 
mouwek, Aexcalux BHYMpPU aAAUNCOUOA 


4 
>») AjjXiX; SX. (5) 
i, j=1 


Toeda OAH 6CAKO2O GhUKCUPOGAHNOeO ¢ > 0) 


2 
A == uae 2 | iia 
(¥) = $0 (x {In xy") 
20e D—demepmunxaHm noaoostumerbHott Keadpamu4nolt dopmet (5). 


Teopema 4. I[]ycmo o(n) — @yxdkyun Diiaepa. Toeda OAA 6cAKO20 MuKCU- 
poeantHoeo ¢ > 0 


D (a) =5 2 +0 (x {in xy). 


n<gx 


IlpupeeHHble BbIMIe Pe3yJbTaTbI YCHJIMBaIOT H3BECTHBI€ OLeHKH, MOJTyYeH- 
uble B padorax H. I. Uygaxopa, A. 3. Banedumia u B page aApyrux pa6or 
(cm. (?8)). J[oKas3arebcTBO Teopem 2—4 B OCHOBHOM coBMajlaeT ¢ JOKa3a- 
TeJIbCTBOM aHaJIOrMHUHbIX TeopeM B paOoTax (°,°) c 3aMeHOH B COOTBeETCTBYIOUIMNX 
MecTaX OM€HOK TPHrOHOMeTpHYeCKHX CYMM, TIPHBOAMMAX At O(n) K ycmOBUIO 
(4), OlleHKaMH, yKa3aHHbIMH B Teopeme 1. 

SameTuM, 4TO Teopembl! 2—4 MOxHO 6e3 Tpyqa HeCKOMbKO yTouHUTD, 
3aMeHuB B HX {In x}"t* Beipaxennem Buga {In x} {Inlnx}” c HeKoroppim 
y > 0. Ananorvuunble yTouHeHuA JerKO mMosmyualoTcA MB Teopemax 2—4 pa- 
Oorpl (+). 


Marematuyeckult MHCTHTyT uM. B. A. Crekmosa Tocrynnao 
Axkajemau HayK CCCP PAY OS AG Sy 
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Jlokniaynn AKkanemun Hayk CCCP 
1958. Tom 119, N 3 


MATEMATHKA 


H. H. KPACOBCKHH 


OB YCTOHYHBOCTH KBA3HJIMHEHHbIX CKHCTEM 
C NOCJIEMENCTBHEM 


(ITpedcmasaeno axademuxom H. I. Ilempoeckum 22 VII 1957) 


M3Bectuble TeOpeMbl YCTOHYMBOCTH JIA OObIKHOBEHHBIX ypaBHeHHii (4) 
MepeHOCATCH B STOM 3aMeTKe Ha CHCTeMBI C MOcueqelHcTBHeEM 


2 =Xix@ +5), 14+R[xG +), hd <0), (1) 


rye xX — 9leMeHT OaHaxoBa mpoctpaHctBa B; X, R —onepatopbr Ha Hempeppis- 
HbIX KPHBBIX x (3) (—hQd<O), oroépaxkaiommue STH oe Bebe tf =\, 
IIpocrpanctTBo HempepbIBHBIX KP¥BbIX x(%) c HOpmoli ||x(-)| = sup) x (9) | 
} mpn —h<d<0 OyjJem OOo3HayaTb yepes B(-), aemenTpt 43 B(-) — yepes 
X(-). 
KputepHu ycTOWuYHBOCTH, MpHBeeHHbIe HW2Ke, OCHOBaHbI Ha CMeKTPaJIbHblx 
CBOHCTBaX JIMHeHHOrO (OrpaHwueHHorO) OMepaTopa X H OXBAaTHIBAIOT HEKOTOpHie 
M3BeCTHbIe pe3ybTaTh (* *). JIMHelHoe ypaBHeHue 


Se OY fee ear eh aa (2) 


3KBUBaJICEHTHO <OObIKHOBEHHOMY» YpaBHeHHIO 


=Ax(t,+) (@, -)€B(-)) (3) 


dt=+0 


dx (t, «) 
dt 


Cc HEOrpaHHUYeCHHbIM OMepaTOpOM 


y (8) =dx/d npn —h<d<0, 
Ax()=y()=4 

ly (0) =X [x (8)]. 

Vccneqopanve ypapHenua (3) omMpaeTca Ha pe3ysbTaTbI TeopuH movy- 


rpynn (2°). YeroH#uuBocTb KBa3HJIMHeHHOrO ypaBHeHHs (1) uccmeqyerca Me- 
ronom JlanyHoBa, mepeHeceHve KOTOpOrO Ha CHCTeMBIC NocsexqeHCTBHeM ONMCaHo 


PacTatpyax. (07.1%). 
Teopema. Ecau cnexmp {ho} onepamopa A (4) yooeaemeopnem ycaoéeuto 


Ree = y  O); (9) 


mo cyusecmeyem pynkyuonan v[x(-)], yOoeremsopaiouul oyenkam 


(4) 


cy|x()/ <oL Sey x(-) |", 
lim sup ({v [x (¢ + AP, ee -)/Aty< — cg (-) |", 
Aa \R—1 , k—1 
a per()) 9! | <eale () — CD isup (et PS, be OP) 
ede k > 0 — awboe Haneped 3A0AHHOE YeNOE 4UCAO, Cc; >> 0 — const. 
Sh 4395 


IIpumeuanue. Econ B=E,, To ypasnenue (2) umeet Bug (°,%*) 


n 


4 | alt $9) dry 0) C= saa) (7) | 


ye he 


H cneKTp omepatopa A onpeyedsneTcad KOPHAMH ypaBHeHHA (°) 


0 


| \ e'® dn, (9) — i; 
—ft 


; 0, 
al 


BropbiM mpuMepom ypaBHenua (2) cay2KuT cucTemMa unTerpo-quppepex- 
(HaJIbHbIX ypaBHeHHi 


09; a) t) =a [aut s) @,(s, t) ds + \ 0, (&, t+) dy, (9) | 
j= —h 


(GSlpae. ny ae eo Oo) 


Jloka3aTebCTBO TeOpeMbI OMMpaeTcA Ha JIEMMY. 
JlemMa. Peweaua ypaeHenua (3) acumnmomuuecku ycmotiuuen. u ydo6- 
aemeopsuiom Hepasercmey 


|* (%o(+)) f+) <M] x%0(-) exp (—gyt) (¢ > 9), (8) 


20e g— oboe éBolOpanHoe 4tucno, O<q<cl, npu @ecex NaYtanrbHolx OanHolx 
Xo(-)@B(+), ecau 6oinoansaemca ycaoeue (5). 
Tlono6upii KpHTepHh AVIA JIMHeHHbIX ypaBHeHH aH B (*), 3qecb, OMHAaKO, 


Teopema H3 (*) HellocpeqCTBeHHO He MpHsioxKUMa, Tak Kak B (*) omepatop A | 


mpeymosaraJicA OrpaHHuyeHHbIM. 
OmulleM KOPOTKO JOKa3aTeJIbCTBO JIeMMbI. PaccMoTpuM onepaTop 


y (3) =dx/d npn —h<d<0, 


A.x(*)=y(-)= 
x(+) =y(-) (erie cera Ses 0), 


ceKTp KoToporo {is} B cuuty (5) yqoBerBopseT HepaBeHcTBy 
Rera< 


O6osnauum yepes D [As] —muomectBo 9uemeHTOB 3 B(+), Ha KOTOppIx 
ompefesen onepatop Aj. BpmucprBas pesoulbBenTy R(A, A,) omepatopa A, u 
MNOBTOpAA C HeOOsBIIAMA U3MeHeHHAMM §paccyxenua (1°) (crp. 276— 289, 
190—194), MoxxHO mpoBepuTb, 4TO oneparop 


nro 


To(é)z(-)=lim gt | eR, A)e(-)d (H>0,4S0) — @) 


Yi—l@ 


onpefemeH Ha z(+)@€D[A>] u copnanaer c MOJYPPyNNOBbIM ONepaTopom T°, (¢) 


(Ha D[Aj]), Aut Koroporo A, sBumeTca GOecKOHeuHO MaJbIM MIpOU3BOAULUM 
onepatopom (2°). 


Mnaye . ropopa, y(zo(+),¢,+)=T(t)2,(-) mpu 2(-)€ DIA], rae 
Y(2)(-),t, >) — pelieHua «ypaBHeHua» 


d te s ; 
a s A(t, -) (= 0y, (10) 
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Kpome Toro mpopepsetcs, aro onepatop Ty (t) yQOBsleTBOpAeT HepaBeHcTBy 
IT o(Z) 20 (-)I< [Mo Zo(-) 1+ Mall Azo (-) | + No Apo (+) ||] ett # (11) 


(t > 0; 2)(-) €D[A’]; N; =const; «, Y1 — MOJIO%KUTEIbHbIE MOCTOAHHBIe, KO- 
TOPbI€ MOMKHO BbIOMPaTb MPOM3BOJIbHO MaJIbIMH). 

IIpH ¢= 3A orpesKH KpHBBIX y(Yy)(-), t+) (—A<9<0) pemenni 
(10) ABaxKybI HenpepbIBHO YudbepenuMpyemp! no 9 u, Kpome Toro, 


a x [oo DEED) 4 (i), a) 
ly (Yo). t, I< PolYo(-)| npu 0<t <3A; (13) 
[¥(Yol-)s 8h, -)I<Pillyo(-)s — | Aoy Yo(+), 34, JI Pellgo(-)I 4) 


nip Bcex Yo (+) €B(-). Tlostomy y(Yo(+), 34, +)€D[A}], w pemennsa (10) npu 
Y)(-)€B(-) yoBnerBopsioT HepaBeHcTBy 


ly (Yo(+): tr )I<Pyo(-)hexpQi+%)t (P=const,¢>0). (15) 


Pewenua ypaBHenua (2) 4 ypaBHeHHa 
dy 5. 
a X ley (é +9) + yy (2), 
COOTBETCTBYIONIMX ONepaTtopamM A HU Ao, CBA3AHbI, OYCBHAHO, COOTHOLIeHHeM 


X(Xo(+), 2) =Y(Yo(+), t)exp(—yt) mpu t>0, 
Xo () = yo (S)e™, 


oTKya, BcvieycTBHve (15), H QemaeM 3aKJIOUeHHe O CIpaBeJJIMBOCTH JICMMBI. 
Tenepb J\JId JOKa3aTeIhCTBA TeEOPeMbI JOCTATOUHO paccMoTpeTb (PyHKUMOHAaN 


g 
vLxo(-)) =\ x (xo (+), & +) [de + sup [x (%o(-), & -)Ik mpH O<E<QI 


(Q = = In2N npw q= 2 B (popmyujle (8)). 


IIpupefeHHble pe3ybTaTbI MO3BOJIAIOT TepeHecTH Ha ypaBHeHua (1) Kpu- 
TepHH YyCTOMUMBOCTH OObIKHOBeHHbIX KBa3HJIMHeHHbIX cucTeM. IIpeqnoviaraa, 
uTo onepatop R B (1) yyoBmerBopxeT yCJOBHAM CYUJeCTBOBaHHA pellieHHit B 
HeKOTOpOH oKpecTHocTH HyJA 5(-)@B(-), mpwBesem B kayecTBe IIpHMepa Ba 
TaKHX pe3yJIbTaTa. 

1. Ecam ppinomusetca ycnosue (5), TO MOXKHO yKasaTb MOcTOAHHYyWO a > 0, 
TaKylO, 4TO pellienve x (f, -)==6(-) ypaBHeHna | 


Ga XK(EFMN/+REx(E+9) 1 (“AXP <0) 


aCHMITOTHYUeCKH yCTOHUHBO, eCJIH TOJIbKO BbIMNOJIHHETCA HepaBeHCTBO 
| Rix (9), t|<alx(-)]. (16) 


3To yTBep»xKeHve COXpaHAeT CBOIO CHJIy HW B TOM CJly¥ae, Koga ONepaTop 
R ompeyeneh wa KpHBEIX x(%) upa ®€[—Ay, O], rze h,>h. IIpu 9Tom B 
Hepapenctse (16) B mpaBoli uacTH culeqyet mucatb |x (+) | = sup |x (9); mp 


A ore 0! 
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2. Ecau cnextp onepatopa Aw 


dx/d% mph —A<9<0, | 


VV a E = | 

Xoo (4s) | TIpHoe = 0 
yAoBseTBopseT ycuoBnio (5) x R[x(-), t]| <D|x(-)|/*° (D, 8B > 0—const), 
lim|| X [x(-), t] — Xo [x(-)]]|=0 papHomepHo no |x(-)| = 1 upx too, To 
peuienve x(t, -)=9(-) ypapHenua (1) acHMNTOTHYeCKH YCTOMYMBO H Xapak- 
TEPHCTHYHbIe YHCa pewieHHH 


YNOBJICTBOPAIOT HepaBeHCTBy p > y. 


YpasbckuM MOHMTeXHHYeCKHH HHCTHTYT Tlocry nH10 
um. C. M. Kuposa 8 IV 1957 
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Hokuane Akagemuu mayk CCCP 
1958. Tom 119, Ne 3 


MATEMATHKA 


P. A. MHHJIOC 


NPOMOJDKEHHE OBOBLIEHHOFO CJIYYAHMHOrO MPOWECCA 
AO BNOJIHE AXAWTHBHOM MEPDbI 


(IIpedcmaéaexo akademuxom A. H. Koamoeoposeim 24 XII 1957) 


Kaxk {bli Cilyualubilt mpolece onmpeyenetca TeM, 4TO 3amaloTes cormaco- 
BaHHble PpacipeeIeHHA BepoxATHOCTeH ANIA SHayeHHH E(t,), E(ty),..., E(t) 
cAyYaHHOH TpaeKTopuu ¢(f) B mOOble MOMeHTEI BpemeHH f,, fo,..., ty. pu 
3TOM, €CTECTBeEHHO, BO3HHKAaIOT Ba BOrpoca: 

1. MoxkHo mM Take corjacoBaHHble pacmpeyemenua (Mepbl), 3aaHHble Ha 
ILMJIMH]PHYeCKUX MHOKECTBAX B IIPOCTpaHcTBe TpaeKTOPH, MpoOMKUTD JO 
BNOJIHe A MTHBHOH Mepbl, ONpeweweHHOH yxxe Ha Bcex B-MHO2KeCTBaX HeKO- 
Toporo (yHKWHOHaJIbHOrO MpocTpaHcTBa? 

2. KakoB jlelHCTBHTebHO 3alac TpaekTopul (ft), peamusyroujux aHubrii 
culyuaHHbli mponecc? J[pyrHMv CJIOBaMH, KaxK Ubi pas TpeOyetca adcbeKTHBHO 
BbIJ[eJIMTb BO3SMOXKHO Ooslee Y3KOe€ MHOXKecTBO PYHKUMH, OONaaroiulee MOHOli 
MepoH. 

OrBeT Ha nepBbili Bompoc yaet Teopema A. H. Kosmoroposa (?), yTBepx- 
Jjatoulad, YTO BCAKHM CJIydaHblit Mpowecc (corslacOBaHHble pacipeseseHua Ha 
I[HJIMHAPHYeCKHX MHOKECTBAX) MOXKHO MPOJOJVKHTb flO AMTHBHOH Mepbi B 


nipoctpancTBe R sBcex (byHKuni o(t) Ha MpAMOH (MpHHHMaIONIMX KOHEUHBIe 


3HayeHus); ToMOOrHa B R mMopow*saerca MOTOUeSHOH CXOAMMOCTbIO. (byHKMl 
o(t). Bropo Bompoc pasOupasica B MHOFOUHCJIeHHbIX paOoTax MpUMeHUTeJb HO 
K TOMY HJIM HHOMY KJlaccy CJlyuaHHbIxX Mpolleccos (HJM K TOMY JIM HHOMY CvJly- 
yaliHoMy mpolleccy). OMHaKO MHOIMe MpakTHYeCKH HHTepeCcuble CyYahHble ABJIe- 
HHA He MOTYT ObITb eCTeCTBEHHO OMMCaHbl B paMKaX OObIUHDIX CJLyYaHHbIX Npo- 
WeccoB (HampHmep, «Oe wlyM» — MpowsBof,Hat BMHeEpOBCKorO  mpoliecca, 
IIpOH3BOAHad WyaccoHoBcKoro Mpollecca UM fp.). B cBasu c stam UH. M. Tesp- 
cpaug (*) a iro (*) HesaBucuMo BBeJIM NOHATHE COOOMLEHHBIX CJIYYaHHbIX IMpolec- 
cos. Jl Takux MpolleccoB CHOBa BOSHHKalOT Ba YNOMHMHABIUMXCHA BBIIIe BO- 
mpoca: : 

1. MoxKHo JIM B KaKOM-HHOY Ab MpocTpaHcTBe NpoXOJKUTh OOCOMeHHEIN Culy- 
yaHHbIlt Mpollecc Wo aMMTHBHOM Mepbl? 

2. EcsM MOXKHO, TO KaKOB 3allaC 3JIEMeHTOB 3TOFO IpocTpaHctTBa, OOJlaqa- 
FOWL MOJIHOH Mepoli? 

B uatlel paOore palllaeTcad MepBbIlt U3 ITHX BOMPOCOB H IpPUBOAATCA OWeHKH, 
NoMoratolle BO MHOTMX KOHKDPeTHbIX CJIyYaAX OTBETHTb Ha BTOPOH. 

B paOore MbI cJlekyem onpesesenmio oOoOmeHHOrO CJly¥aHHoro Mpollecca, 
naunomy VU. M. Tespdanjzom. ; 

Onpemenenue oO0OmeHHOrO CAyYUYANHOrO Mponecca. Ilyctb 
E—nexotopoe jelicrBuTesbHoe JIMHeiHOe TONOOrMYecKOe —MpOCTpaucTBo, 
E’ — conpsxKenHoe K Hemy MpoctpancrBo*. Jima Kaxkoro KONedHOrO nHa6opa 
JIMHeHHO He3aBHCHMBIX 9JIeMeHTOB 43 E 0, %,..-, On 3afaquM pacmpeyzeenne 


* FLlanoMHHM, YTO COMpAxKeHHBIM IMpOCTpaHCTBOM K IIpocTpaHcTBy E Ha3pipaerca JIMHeH- 

HO€ IIPpOCTPaHCTBO, QJIeMeHTaMM KOTOPOrO CJ KAT JIMHCHHbIe HepepBIBUbIe (byHKUMOHAa TIBI, 
orpeyesienubie Ha mpoctpanctBe E. 
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peposntHocrelt sHayennit F (9), F(9),...,F (¢n) yHkuMoHaia F. Muo- 
*KecTBO (yHKUMOHaIOB Y(F), YAOBJeTBOpAIOUNX [Is HeKOTOporo HaOopa 
1,+--, On ypaBHenuio A{F(¢9),...,F (ga)}€R (rae_ A—ToUKa N-mep- 
Horo MpocrpancTBa c KOopmuHaTamu F (9), F (%2),-.», F(¢n), a R— B-Muo- 
*KeCTBO M3 /l-MepHOrO MpocTpaHcTBa), Mbl Has0BeM WU WHHApHYeCKUM 
MHO2KeCTBOM B E’. Takum O6pasom, pacmpeyesieHHe BepOATHOCTeH 3Haye- 
Hult F (9), F (92),...,» F(@n) Mopoxmaer HOPMMpOBaHHy!IO Mepy, 3aaHHylo 
Ha IMJIMHApH4eckux MHO*KeCTBaxX H3 E’: Yo, ... o, [MW (F)I. 

IlycTb BbINOJIHeHBI yCJIOBHA: 

1. CormacoOBaHHOCTb: ecm IMME pHyeckoe MHOxKecTBO Y (Ff) MOxKeT 
ObITb ONpeseseHO C MOMOLIbIO AByX JIMHeCHHO He3aBHCHMbIX HaOOpoOB 9dJIeEMeH- 


ToB W3 E’: 4,...; Qn H 1,+-+5 Qs, TO Mepa, MpunucprBaemas Y(F), B oOonx 
culyyaax Oa M Ta Ke: By [2 (F)] Se ae ee) |e 


2. HenpepbiBHOCTb: Jaa Kaxyoro ¢ >O HalieTca Takada OKpecrT- 
HocTb Hya U B mpoctpauctpe E u tTakoe yncnuo ASO, 4TO AA mMOGOCroO 
o€U muoxectBo %(9, A) yHkKuMOHanoB F, yOBJeTBOpAIOWIMX yCJIOBHIO 
| F (~)|=> A, umeer mepy Meubllyto ¢: wu [M(e, A)] <e. 

Mepa u(%), 3ayaHHad Ha UMIMHApHyecKuxX MHOxeCcTBax Y us E’ u yOB- 
jlerBopsiouiad ycmosuam 1, 2, Ha3biBaeTcH OOOOMeCHHEIM Cy 4auHHbIM 
Mpomeccom. 

IIpexxye 4emM C(OpMyJIMpOBaTb OCHOBHOH pe3yJIbTaT, JaluM ompeyesenve 
BaxKHOrO Kslacca JIMHeHHBIX TOMOJIOrHYeCKHX MPOCTpaHcrB. 

Onpeywenmeune AMepHoro mpoctpancrTBa. Ilycrb Tonosorua B 
yiMHeliHOM mpocrpancTBe E 3ajaerca CueTHBIM HaOOPpOM CKaJIAPHbIX IpPOH3Be- 
meHult (91, 22), MpHyeM TaKHX, Y4TO BBINOJHeHbI ycOBHA: 1) (9, %)nti > 
> (9, )n; 2) CYMMa KBafpaTOB OceH SuTMMCOMAa (9, %)n4+, = 1, HSMEPCHHBIX 
B fl-M CKaJIApHOM lIpousBeyenuu, cxoyutca. IIpocrpaucrpo E c Tako ToMmoJio- 
rue Ha3biBaeTCA AEC PHIM NpOCTPpaHCTBOM. 

CiopmyymmpyeM Tellepb OCHOBHOH pesyIbTaT paOorHl. 

Teopema 1. Bcakutl o606wenHolli Ccay4atinolli npoyecc, onpedenennottt 
6 npocmpaucmee E", conpsstenHom K sOepHomy npocmpaxcmey E, npodoa- 
oeaemca Oo e6noAHe addumuéHoti mepol, onpedeneHHott na B-mHNoowecmeax 
npocmpaxcmea E” (6 cuAabnoti monoaoeut). 

IIpu okasaTeJIbcTBe STOH TeOPeMbI MbI ONMMpaemMcaA Ha JICMMY, MpuHayvie- 
x*Kamyio B. J. Epoxuny. 

Jiemma 1. J[1a mozo umobor o606wexnoui cayuatinoili npoyecc, onpede- 
nenHolli 6 npocmparncmee E', conpssveHHom K~ C4emHOKHOPMUpOBaHHomy * 
npocmpancmey E, npodoasanca Oo enonaHe addumuexoli mepet @ E', neob- 
xodumo u Oocmamo4Ho, “mobo Onan stoboe0 2 >>0 natuaace’ maKkan cepa 


U (|| F|ln = S) 6 E’, amo ecaxoe yuaundpuueckoe mxoscecmeo, aneocatuee 6He 
amo cq@epol, umeno Obl mepy, mMeHowyro ¢. 
CcopmyiupyeM elle Be NpeqBapHTebHbIe JIeMMBI. 
Jiemma 2. Ilycmb sadan asaauncoud 6 euavdepmosom npocmparncmee 
(Ax, x)= 1 (A—noaoocumeronoui apmumoe onepamop) u Habop e63aumHo- 


OPMO2OHANbHOX BeKMOpOB {e;}, AeMCAUUX Ha aAAUNCOUOe (Ae;, e;) = 1. Toeda 


Miler? <sp 47. 


Jlemma 3. Paccmompum 6 n-mepHom npocmpaxcmee Keadpamuunyto 
gopmy (Ax, x). Cpednee snauenue smoti dopme na caepe S(R) paduyca R: 


>) | x: (2 = R? paexo 
<Ax, x> = sp A. (1) 


Jlemma 4 (ocnopnan). IZycmo 6 n-mepHom npocmpancmee onpedereHa 


o z 
JImHeHHoe ToNONOrHuecKOe MpoOcTpaHcTBo HasbrBaeTcaA CYe€THOHOPMHPOBaHHLIM, 
TONOMOPHS B HEM 3aaeTCA CYCTHBIM HaGOPOM HOP |\9|\n. 


440, 


ecu 


HOpMUpOosanHaA mepa w(S). Ilycmbo samem anauncoud 


ue ! 
en 9 
bipe (2) 
o6ladaem mem céoticmeom, umo Ona aroboti ezo onopHolw naockocmu mepa 
eHelHecO NoAYyNpocmpancmea meHowe e. B makom Cayuae oOnaCMb, BHEWHAA 
K wapy T(R) paduyca R, umeem mepy »[CT (R)] MeHoulyIo, 4em B(e + 


A 1/R*),; 20é H = > ai, a 8 —abcomomuaa KoAcmanma. (Daauncoud (2) 
YeAuKOM codeprcumca exympu wapa T (R).) 

Jokasateaberso. I. Paccmorpum ciepy S(R) paguyca R B n-Mep- 
HOM MpocTpaucTBe M mocKocTb I’, orcrosilyio OT Havasla KOOpAMHaT Ha pac- 


cTtomHue p=R/Yn. Tora HopMupopaHHan Mola iwanoyKn, orceKkaemoli 
oT cheppr S(R) msocKocThw IT’, pasna 


R Vn 
2 a § = 
ey Rane | ABT a, 
RIVn 1 
rae C’ onpeyeseHo u3 ycuOBus 
Vn 
fou \ Gi Bye a 
Sa pete 


SaMeTHM, UTO TpHn>2 a, >a >0, rae «—HeKoTOpad aOcomoTHaa 
KOHCTAHTA€. 


II. Pacctosuve onopHol nmocKocTH k 9usMucouny (2) of Havana KOOpsu- 
1 
2-90 <3 
HaT paBHO 9(®) = >) a; of | "rae © (1, @2,..., np) — @AHHHYHBIM BeKTOp, 


NleplleHAMKyJApPHbIM K STOH TvlocKocTu. Cpequee 3HaueHve p?() TO BCeM Ha- 
MpaBJIeHHAM  PaBHO 


(2 (o)) = Sai 2 


nN 
(p MHOKECTBE HallpaBJIeHH @ MbI 3aqaeM ecTecTBeHHy!lo Mepy 7(Q), Nlopox- 
i fi ee 
J@HHYIO HOPMHpOBaHHON WIOWabIo Ha eJMHHUHON ciepe yo l 


Ilyerh ©, — mnoxecrBo Tex HallpaBJieHuli o, Quist KOTOpBIX 9? (w) > R?/n. 
Mepa 7(Q,) Takux HallpaBseHui, oueBHfHO, MeHbile, uem H/R*®: 1(Qy) << 
<(H/R?. J\na octasbHbIxX HalpaBJeHuit ©, OOpasyloljMX MHO*KeCTBO Qe, 
o(@)< R/V n. Uposenem nepnenqukyapHo KaxkOMy HalpaBuieHuIo © m0- 
cKkocTb I'(m) Ha paccrosnun R/VY/n or nayasa KoopgquHaT. OueBugHo, 4TO 
mad ©€Q, maockoctb I'(w) oTcrouT oT HaY¥asla KOOpAMHaT jlaJIblle, 4eM 
COOTBETCTBYIOUad ONOpHaxA WIOCKOCTb kK 9uMMcouLy (2). ostomy a TaKux 
iviocKocTeil Mepa HX BHeIUHUX HoOsyupoctpanctTs L (w) Menbule ¢: p.(L (@)) <e. 

III. Bepnemca k Hatieli mepe u.(S) B A-MepHoM I:pocTpancrBe. Ycpe/HuM 
39Ty Mepy Oo Bcem ToBpopotam LU f-MepHoro lpocrpaHcTBa, T. e. AWA Kax- 
qOro MHOxecTBa S TOJIOxKNM 


Hep (S) =u (US) dU, 


rae US — o6pa3 muHoxectBa S pv nopopote U, \ ... dU — WsBapHanTubli 


wuTerpadl 10 rpynne nopopoTtop U. SametTumM, 4To mocae Takoro ycpeHeHHA 
Mepa s106oro wapa T(R) (a Takxe ero JonomHeHua CT(R)) He “3MeHUTCH: 
ep [T(R)] =e IT (R)], ep [CT (R)] = u [CT (A)]. 
PaccmorpuM Terepb Kakoll-HuOyib KpyropoH KoHyc A C BepuHHOH B 
Hayase KOOpMHAaT M ero Tepeceyenue c BHeLHOCTHIO Wapa T (R): A (| CT (R). 
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OueBuHO, YTO ep [A 1) CT (R)] = an (A) Uecp [CT(R)] = %n (A) Ue ICT (A)], rae 
én (A) — HOpMupoBaHHad TvloWlalb WanouKH, cpesaeMOlt KOHYCOM A Ha ccpepe 
S(R). 3ameTvM, UTO eCJIM MvIOCKOCTb OTCeKaeT Ha ciepe TY *e WaloOyKy, YTO 
u KoHyc A, To ee BHeluHee NOJynpoctpancTBo L WesHKOM COJep2xKUT TNepece- 
yeHHe KOHyca C BHellHocTbIO Wapa: L > A (} CT (R). Orcioya cJleqyeT, 4TO 
Yep (L) > tcp [A 1 CT (R)]. 

IV. Bri6epem Kak y1o-HH6yb MocKocTh I’, orcTosLyo OT HataJla KOOPAMHAaT 
Ha pacctosHne p—=R/YVn. Kak mb yxKe Bue, WanouKka, Cpesaemaad Ha ccpepe 
S(R) 3TO MIOCKOCTbIO, HMeeT HOPMHPOBaHHYyIO WOWakb OONbIIylo, YeM «&. 

PaccMoTpuM ycpeyHeHHy!0 Mepy BHellHero nogynpocrpanctsBa L jaa Ty10- 
exoctn I 


Hep (L) = \ 2 [L (@)] doo, (3) 
Q 
rye L(w)— BHelHee mouynpocrpaHcTBo ja nuocKkocTH I’ (@), OTCTOALeH OT 
Havaja Ha paccroanue R/VYn vw MepnenquKyJApHOl HalpaBJeHHIO ©. 
Muterpan (3) lo BceM HallpaBJieHHAM @ pasOMBaeTCA Ha CYMMY 


WelhyeS \ w[L(o)|do+ \ wIL (@) de, 
Qy Oh, ‘ 

rye ©, — MHOKeCTBO TeX HallpaBJeHHii, WIA KOTOPbIX o(o) > R/Vn, a Q,— 
HarlpaBJIeHHA, JI KOTOPbIX 0 (wo) < R/V n. Kak mb Bugem, w[L(o)]<e, 
ecmH WO 6€Q., uw t(Q.)< H/R*, mpuyem seerga w[L(o)] <1. Orcroga nousy- 
WaeM Ucp (L) <e + H/R?. 

Bo3bmMem Tenllepb KoHyc A, KOTOpbI cpesaerT Ha ciepe Ty %*e WanouKy, 
yTo uw maockoctb TI. Mmeem wup[A CT (R)] Seep (L)<2e+ H/R? x 
ep [A 1 CT (R)] = on [CT (R)] > ap [CT (R)]. OkonyatesbHO nowyuaem 


HICT(R))<B(e+ or) B=: 


JlemMa jloKa3anHa. 

Jloka3satTewbcTBO TeopeMB. CormacHo semme | B. JI. Epoxuua, 
Jia JuOOoro 2 > 0 HyxKHO yKa3aTb TakoK wap T(R) B E’, uro mepa p(S) 
JHO6OrO WHJIMHApHuecKkOrO MHO*KecTBa, JIexKallero BHe 9TOTO Wapa, MeHbIUe pL. 
Bpi6epem ¢ = u/28 uw TlocrpouM Wap paywyca g HeKOTOpOli k-f HOPMbI Tak, 
uTOObI Mepa BHellHero MOJyupocTpancTBa Jin OOOH ONOpHOH mMsocKocTH 
sTOrO Wapa Oblia MeHbue ¢ (yCJIOBHe HelipepbiBHOCTH). SaTem B cuJleqyroulleli 
(k + 1)- Hopme BplOepem map Takoro payuyca R, urobnr H/BR? <y/2, rae 
H — cyMMa noulyocet auMmconqa (2, ?)r+1 = 1/0? B mpocrpancrne FE. Oue- 
BHHO, Wap paquyca R uw OyeT YAOBeTBOPATh TpeOoBaHHIo semMMbI 1. Teo- 
pemMa loKa3aHa. 

SaMeTHM, YTO JIA MpOOMKUMOCTH sJNOGOrO O6OGuIeHHOrO cly4atHoro npo- 
uecca JO aHTHBHOH MepbI B E’ TpeOoBanue, uTOObH! EF Opii0 AepHbIM m1po- 
CTPpaHCTBOM, ABJISe€TCA B KAKOM-TO CMbICJI€e HeOOXOMUMbIM, a HMCHHO: 

Teopema 2. Ecau 6 npocmparcmee E’, conpsoxtennHom K HeKOMOopomy 
CueMHOHOPMUPOBAHHOMY npocmpancmey E, smbok obobiweHHolli Ccayuatinolti 
npoyecc npodoasaemca Oo 6noane aOOUMUGHOLL Mepel, mo npocmparncmeo E 
s0epHo (usomopqbNo AOepHomy). 

B 3akuogeHve BbIparKkalo Osarogapnocrn VW. M. Teilpdpanay, mocraBus- 


IUe€My 3alady O MpofOJKeHHM MepbI, a TaK?Ke BMepBbIe BbICKAasaBLIeMy MIpel- | 
NOJIO*KeHHE O TOM, UTO 9Ta 3aada UMeeT MOMORKUTeMbHOe pelleHve AA sAep- | 
HbIX MpocTpanctTs. yl Onaroqapio Take B. JI. Epoxuna, upa memma O6pia_ 


CYULECTBEHHOM JIA JOKa3aTeJIbCTBa OCHOBHOI TeOPeMBI. 
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Hoxuaye Akanemun nayr CCCP 
1958. Tom 119, Ne 3 


MATEMATHKA 


tO, A. MOPOAHH, B. A. CYYUKOB un H. H. AHEHKO 
O BEFYUWKX BOJIHAX YPABHEHHH FA3OBOH JMHAMHKU 
(ITpedcmaeaeno axademuxom A, Jl. Caxapossim 21 IX 1957) 


B paOore (1) Obl paccMoTpeHbI MpocTple Seryuwe BOJIHbI CHCTeMbI KBa3H- 
JIMHeHHBIX YpaBHeHHit Bua 


Ou, 
iD . . 
Cid ilnis Um) > SA), Mice; alae, te (eles 
k 
Has0nem Oery ile BOW HOU (palfa 7 “peiienney uj, =U; Hy, 2-5) Wn) 
cHcTtembI (1), yoBJeTBOpsIoulee M—r (YHKILMOHaJIbHbIM 3aBHCHMOCTAM 
Golipsewe Um == 0,1 Xk = en i B jaHHOM onpeyemeHHu 6eryniasa 


BoulHa paHra | copnaflaer c mpocToH OeryuleH BomHOH 3amerTKu (1). 

B nacTosuel paOoTe Ha ipuMepe ypaBHeHHit ra3s0Bol JMHaMuKM MOMTpon- 
Horo Ta3a paccMaTpuBaloTcaA Oeryuive BOJIHbI paHra m— |. 

YpaBHeHHA JBHXKeCHHA MOsMMTponHOro rasa 


Ou, Ou; Op le) de Ou, aot , : 
ol ar + Hsage| tae =O: art Mogg teas OP = Es iobaed,.m—1 (1) 
a?py—t 
B ajlMaOaTHuecKOM culydyae B MepeMeHHbIX uU;, 6 = 7 UPHHHMaioT BHA 
Ou; Ou; 00 00 00 Ou, 
—- — —_- = 2 -—— —- — fj —_- = 5 
Seren perp ies Seg UR gales gpl 


B usorepmuyeckom culyuae a® = RT = const, y= 1, 6=Inp, u BMecto (2) 


au, au, 5, mm 55 
ete Or ORR nar Pe on ee ae eed 


J\a MpocTOTHI Mbl orpaHHuuMcs Culyyaem m= 3, XOTA MeTOX paccmoTpe- 
HHA ABJIAeTCA OOUIMM MH IIPpHMeHHM He TOJIbKO MIA Clyyat m=3, 4, HO HK 
cuctemam Tuna (1). ®yHKUMOHabHYIO 3aBHCHMOCTb HUeM B Bue 8 = © (ty, Uy). 

IlycTb mucddepenuvambHoe ypaBHeHwe OOUIMxX JIMHMM = ypoBHA dyHKILHli 
U1, Us, 9ecTb dx;/dt = A;. Torga Aaa mO60l pyHKuMH f (uy, U2, 9) cipaBea HBO 


/ oa An 5p = 0. Tlomp3yacb 9THM, ypaBHeHHa (2) samucbiBaeM B Buse 


i) 
Ou Ou Olle Alto : 
(us — dab + (ua — Be) B+ oa 0 2 =O 
0. ae + % aE + (uy — A;) oe + (u, — A,+ 9) Pe a 0; (3) 
ro Ou Ou 
ly— e+e — Allg + 1 (Uy — Ag) oo 2 (1 — Ar) 
OUs 


+ [Cy — 1) e+ 92 (4s — As)] == = 9, 
rme 9; = Ov/Ouij, ea alee, 
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[lorpe6yem, 4rToObI’ jwid (buKCHpOBaHHOM dbyHKUMH ¢P(uy, Uy) Oeryulan 
BosHa OOJlaasia MpousBOIOM JByX (byHKuuii ofnoro aprymenta. Ja 9Toro. 
HeOOXOJMMO, 4TOObI paHr cucTembI (3) paBHaAvica 2. 

Orctoqa nowsyyaem [Ba clyyasd: 

a) o, = Ap—u = —a;, 1= ee 

6) 10, + G2 = 0, (a2 + a2) (9? + 2 — (y— 1) 9] = (Y— 1) (Fi + )- 

OrpaHuyHMca mepBbIM Cyly4aeM, KOTOPBIii sABsIaeTCA OCHOBHBIM. [13 a) cue- 
yyet, UTO wMHMM ypoBHa mpsmbie u A; = OA/du;, A = 9 + 1/2 (u? + u2). YpaB- 


HeHHs (3) MpHHHMaloT BL: 
Ss Ou; : 
= i ij == i 4 
a lea O, t,],8 io. ( ) 


1 1 1 n 2 
Ay = A= 0, Qe=—-a,=—1, a= (rae 1) 90;; ees (5) 


6;; — cuMBouI Kpouekxepa. Vs (4), (5) culeqyeT, 4TO ABUXKeHHe ABJIACTCA NOTCH 
IMaJIbHBIM. 
Cootnomenua OLS/0t = 0 BMecte c (5) aloT HOBbIe YCJIOBHA: 


s Ou, Ou; aA 
Ph Tae. SCT 
k Roel 


(6) 


J\nax Toro atop (6) culeqoBasio u3 (4), HeEOOXOANMO HW WOcTaTOYHO 


L(e)=l(y—!)¢ 3] (911 + 1) + 2019212 + 
+ [(y — 1) © — 94] (G22 + 1) = 0. (7) 


Ycaosua O*LS/ot* = 0, R>>1, Hugero HOBoro He JlatoT. Orcloga culeqyer: 

Teopema 1. Ecau gynkyun o (uy, Up) yOoeremeopnem ypaenenuto (7),. 
mo Oeeyluan BoAHa OOAaOaeM NpoUuseoAomM OBeyx GyAKYUtL om OCOHO2O apeY- 
MeHMA. 

C noMOUbIO MpeoOpas0BaHHA Toyorpada cucremy (4) MoxHO MpHBecTH K 
BULLY 


2 


02x 02x 02x 
ly De alge + 2% uaa + ty — 1) 9 — el aie = (8) 
dx = x,du,+ Xolllles 


J\uist H30TepMHYecKorO ABHxKeHHA mph a2=1 gy, X yyoBeTBopsioT ypaB- 
HeHHSIM 


(1 — 92) (G22 + 1) + 2eipeie + (1 — 92) (1 +1) =0; (9), 
ED | pL t Si Vig Yoset Sol LS Eee oS 
lS Scy)) au + 2oips sox + (1 — 98) du? =a. (10) 
itus 


Teopema 2. B cayuae, Koeda be Cm CO mee, ae ian, C;— 


KOHCMAHMbL, BCE Me4eHUA KOHUMECKUE, M. €. NPAMbIE AUAUL YPOGNA CxOOAM- 
ca 6 OOHOLL MouKe (YeHMpUposaNHaA GOeeyian BoaHa paxea 2). JTan ocmaab- 
HOlX pelleHuu © YpaeHenua (7) OeusceHUA, Boobie 2060p, He KONUUeCKUE, 
HO OAA AMO020 pewleHun © UMmeemcA pellenue X YpaeHeNuA (8), onpedeasto- 
wee KONUKeCKOe me4eHue. 

PelmMM Tenepb 3afady O JByX MVIOCKHX NOpIWHAX, OrpaHWUHBUIMch jas 
MpOCTOThI H3OTepMHYeCKHM CJIyyaeM, Korfa pewieHHe Noyyaerca B ABHOM 
Buje. 
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Ilyctb mmockocru x,;=0,' x, = 0 orpanwuupator mMaccy lOJIMTpomHoro 
Ta3a, SaKJNOYeCHHOrO BO BHYTpeHHeM yruie. Hayunaat c t =0, nviocKocru JBH- 
*KyTCH MO saKony x;=f;(t). B kaxgpili moment BpemeHu B nulocKocTH 
X4, X_ OyeM uMeTb cJleqylomMe OONacTH ABMKeHUA (cm. puc. 1): B o6macTH 
/ —nokoauluiica ras, B oOmactax Jla, 16 —mpocrpie Oeryuyue BOVIHBI. 
B o6nacru /1] Oy em uckaTb peilienne B Bue Oeryttelt BOHBI panra 2. 13 ycsopus 
HEMP€PbIBHOCTH MpUMbIKaHHA BosHbI //J K BonHam I/a, IJ6 cnenyer, uTO pe- 
iene ypaBHeHua (9) yOBJeTBOpAeT KpaeBbIM YCJIOBHAM 


©(t, 0) =u,+%, (0, us) = uy + 4). (11) 


HerpyfHo BugeTb, ¥TOo ypaBHeHuio (9) uw ycnoBnam (11) yqoBaerBopaer 
pyHkina §6= (uy, Uy) =U, + u,+9,. U3 ypasnenna (10) torga caeqyer, 
4TO Ui = g;(x;, t). Herpyquo BugeTb, uTO PpouTer 
CaObIX PaspbIBOB OyYT NpAMbIMU, Mapase/IbHBI- Z-f(t) 
MH ocaM. PaccyxleHve coxpaHaer cumy MB cay- 
yae, KOra OAMH WIM OOa CPpPOHTa ABJIAIOTCA yqap- 


HBIMH BOJIHAMH, ABMOKYU[MMUCA C MOCTOAHHO! cKO- eee 

poctbio. TakyM o6pa3om, pelleHwe uMeeT BUD: ht eae aha 
B O6sacTH J uy = Uy =0 (o6nacTb noKos); Soc pe eee 
B oOmactu [la uy =gy(x%,, t), u;=O0 (npo- peer es SST 

cTad Oeryllad BowHa); is 
B oOsacTH [J6 uy = 0, Us = Zo (Xo, t) (mpoctaa Bcf 


Oeryiad BOJIHa); 

B oOsacTH JI] uy = gy (X41, t), Ug = Zo(Xe, t) (Geryulad BowHa paura 2). 

Bo scex oOsacTax § = o(uy, Us) =u, +uU,+ 4), eCMH HeT CHIbHBIX pa3- 
‘ppiBoB. B mpoTHBHOM CJlyyae B BbIpaxkeHne ua § BxO_UT aAuTHBHAaA n0- 
‘CTOAHHAA, 3aBHCAMLad OT OOsacTH. 

Myukunu g; (x;, t) cyTb pelieHut ypaBHeHua Pumana 


ug = F; [x;— (uz + 1) 7]. 
‘SIcHO MIpH 9TOM, 4TO 


ATE eral Bees Vaasa aE 


Yka3aHHoe Mpe[cTaBJIeHve CNpaBeJJIMBO B CJIeAYIOUIMX Cyyasx: 

1. JIunun x; =C;t cyTb dpouThl ca6oro pasppiBa. Torga C,=C,=1, 
«<pyHkuun f;(t) MoryT ObITb NMpOH3BOJIbHEI. 

2. JIunua x, =C,t ecTtb dponT cmaOoro pa3pbiBa, JIMHMA X, = Cot ecTb 
<ppouT yzapHow Bomup. Torga Cy>1, fy (t)= uy >> 0, Cy=1, f(t) mpons- 
BoubHa. B //a, [J] —npocrpre Geryuive Bowl, B J, //6 —nocTosHHbIe BH- 
>KeHHA. 

3. O6e MHHH x,=Cy, xX2=C,t saBaaIoTCH CpoHTaMH yflapHbIxX BOVJIH. 
orgaGa 17 Cy 1, % == ty > 0, ie =Us, >0. Bo sBcex o6sacTax — 
MOCTOAHHbIe JBYXKeHHA. 

B aymaOaTuyueckom culyyae (pyHKUMA © OlpeflesineTCH TaK Ke, KaK HM B 
M30TePMHYeCKOM Cyly4yae, Kak pellleHHe ypaBHeHua (7) C COOTBeTCTBYIOU\MMH 
KPaeBbIMM YyCJIOBMAMH; HampwMep, B Cilyyae | 

4 1 


= 4 eof 2 
© (Uy, 0) = | as + Co ’ 9 (0, ee eee Us + Col. 


Ouako (poHTbI B ZTOM Cy4ae HCKPHBJIMIOTCH, HM KpaeBad 3ajjaua MIA PyHK- 
wun .X yCOKHAeTCH. 


Iocrynu.10 
21 XI 1957 


LIMTMUPOBAHHAA JIATEPATYPA 
1H.H. Dd ueuxco, AAH, 109, No 1, 44 (1956). 


Jlokxuayp Akagemun nayk CCCP 
1958. Tom 119, Ne3 


MATEMATHKA 


J. A. PAAKOB 
O BHNOJIHE HEMPEPbIBHOCTH COMPSDKEHHOLO ONMEPATOPA 


(ITpedcmaeaexo akademuxom A. H. Koamoeoposoim 4 XI 1957) 


Iayyep noxasan (4), 4ro oToOpaxkeHve, COMpsAxXeHHOe K BNOJIHeE Hempe- 
PbIBHOMY JIMHeEHHOMy OTOOpaxKeHHIO HOPMHPOBaHHOrO TpocTpaHcTBa X B HOp- 
MUpOBaHHoe mpoctTpancTBo Y, BunouIHe Henpeppipno. IIpH mepexoye oT HOpMu- 
PpOBaHHbIX K JIOKaJIbHO BbIIIYKJIbIM mpocTpaHcTBam Teopema LIlayyepa Boodule 
TepseT cHuly. Oxa3bipaeTca, OHaKO, UTO CYLLECTBYIOT JIOKaJIbHO BbIITyKJIbIe 
mpocrpancTBa X (Y), quia KoTOppix Teopema Illayyepa BepHa, KaKOBO ObI HU 
Oplio Y (X). B nacTrosmeh 3amMeTKe yKa3bIBalOTCA J[Ba KJlacca TaKUX Ipo- 
cTpaHcTtB X, cooTBeTcTBeHHO Y, HM uccileqyeTcH OObeM BTOPOrO H3 9TUX 
KJIaCCOB *. 

1. Ilycrb X — moKaJibHO BbINyKsOe TpocTpaHcTBO Haji mosiem K Beurect- 
BeHHbIX VJIM KOMIWI€KCHBIX UnCcel. AC X HasbliBaeTcH AOCOMIOTHO BBI- 
MyKJbIM, ecw Ax +pwyEA JA mOODxX WByx x, yE€A U smO6bIX JABYX }, 
we K takux, uro j|A| +{u|<1. Ilog PM nonumaetcs Hanmenbutee a6comHOTHO 
BbIIYKJIO€ MHORECTBO, cojeprxKamnee Mc xX. 

Onpegesaeune |. Ilyctrs A, BC X. Bygemrosopnts, ato A BNOWHE 
orpaHH4eHHO OTHOCHTeAbBHO B, u nucath A < B, ecu A KaxO- 
ro ¢ >O cymlectByet KoHeyHoe F C A taxoe, uro AC F+ 6B. 

JlemMa 1. Ecau B aocoaomuxo e@oinyxao, A<BuCcCA, moC <B. 

JlemMa 2. Ecau A< Bu A emecme c KasOoli ceceti mouKoli x codep- 
ncum 6ecb ompesok [0, x], coedunsmwui 0c x, mo ACLz, ee Lg—au- 
HeviHad OOONOUKA mHOoKecmea B. 

Tlomyuaerca tlyTemM tpHMeHeHua siemMbl | kK oTpesKkam [0, x] (x € A), 
c yyueTtom Toro, uro Lg = Lpyz. 

JlemMa 3. /Ioaspa B° muxoocecmea BCX B6noane oepaxu4eHHa omHo- 
cumenbHo noaspet F° atoboeo Koneuxoeo F C Le. 

WTokasatreabcrTso. Ilyctrh F = {xy,...,%n}. Paccmotpum oro6paxKe- 
Hue 9 (f) = (f (%1),.--,f(%n)) comps2xeHHoro mpocrpauctBa X’ B K". Cy- 
mecrnyer p> 0 takoe; aro) F Gel Bou, cneqopatennno, “B= (PB) \e as 
OTR Ya, fasee,7o (Boe po (F nce oC re 


Co {EG cease Ca LS ene heya ea aaa cee 


T. e. o(B°) orpanuuenno BK". Tak kak Kaxkjloe OrpaHHueHHoe MHOKeCTBO 
B A" pnowine orpaHHueHHo, TO, CuIeqOBaTeIbHO, Ja KaxKoro ¢ >0 cymect- 


ByoT fi,..-,/m€B° Takue, uro-e(B°)c Uleti) + eC]. Ho Torna 


t=1 
m 


Bia Up eeP*). 
é=1 
Teopemal. Ecau A< Bu A 6mecme c Kaodoti ceoett mouKoti x Cco- 
Oepacum 6ecb ompesok [0, x], mo B® < A°. 


* OnpejeeHus HCHOb3yYeMbIX HWKE OOUIMX NOHATHIT TeOPHM JOKAJIbHO BbIMYKIbIX IIpo- 
CTpaHCTB CM., Halpumep, B pecbepate Ne 2760 (o630pHolt cratbu J[bemonne) B P)KMar. 3a 1955 r. 
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WokasateabetTsBo. Tax kak A<B, TO JIA Kaxgoro ¢ > 0 cyuect- 
ByeT KOHeyHOe F, CA Takoe, uTO Wang Bt) HoF;+=-BcT x 


x (2F, U > B) . Ilepexoyqa kK nouapam, mouryayaem aye a} = B°c A® wan 


az 
FAM 26° CsA, rie. Ff = = Fy. Orcioqa smerko cuenyer, aro (f + F%) 9 


QM Bo Cf +¢A° ans Bcex f € B°. Ho Tak kak, B cuny slemmbl 2, F C Lac Lp, 
TO, 8 CHJIY JIeMMBI 3, cyullecTByIOoT ffy,...,f,€@B° tTaxue, TO 
n n 
pee U he -+ F°). Cneqopatenbuo, B°C U (f; +F°) Q BoC U (f; + 2A). 
u t=1 i=] 

Onpegenenne 2. Byfem naspipath AC X ycuaeHHo BnowuHe 
OTrpaHH4eHHBIM, eCJIM CyllecTByeT orpaHuyeHHoe B C X raxoe, ur0o A < B. 

ACHO, YTO BCAKOE YCHJICHHO BMOJIHe OrpaHMYeHHOe MHOKeCTBO BHOMHE OFpaHH- 
YeHHO. OOpaTHoe OveBHAHBIM OOpasoM BepHO JIA HOPMUPOBaHHbIX LpOcTpaHcrTs, 
HO y2Ke He BeEpHO, HallpHMep, IIpH 3aMeHe Ux TOMOJOrHH ca6ol. JlokabHO BbITYK- 
Jibl€ MPOCTPaHCTBa, B KOTOPBIX Kaxk Oe BMOJIHe Or PaHHYeHHOE MHOXKECTBO YCHJIEHHO 
BNOJIHe OFpaHHyeHHO, OyfeT HasbIBaTb NPOCTPaHcTBamu TuHNNAa (N). 

JloKaJIbHO BBIIYKJIbIe MpOCTpaHcTBa, B KOTOPBIX KarxkKOe OrpaHuyeHHoe 
MHOMKECTBO BIIOJIHE OPPaHWYeHHO, OyeM Ha3bIBAaTb NPOCTPaHCTBaMH TH- 
na (Mp). 

2. Tlycts X un Y°—JoKabHO BbINyKsble mpocrpauctBa. Tlog X’ u Y’ 
OyJleM IIOHHMaTb COMPs2KeHHbIe MpOCTPaHCTBa, Ha{eJIeHHbIe CHVJIbHOLM TOMOMIO- 
rue. Ilycrb @-— HempepbiBHoe JMHeliHOe OTOOpaxeHue X BY uo’ — conpsa- 
2KeHHOe K HeMY HElpepbIBHOe JIMHeHHOe oTOOpaxenHue Y’ B X’, onpeyesse- 
moe ¢popmysioii_o’ (g)(x) = gg(x)) (xEX, gEY’). 

Jlemma 4 (?). Ecau 9(A) CB, mo 9’ (B°) c A®. 

Onpexeneune 3. Jlunetinoce oro6pamxenne X BY Ha3bipaeTca BOWHE 
HeNpepbIBHBIM (BNOMHE OFrpaHHUYeHHbIM, OFrpaHH4eHHbIM), 
eculH B X CYyUleCTByeT OKPeCTHOCTb HYJIA, OOpas KOTOpoH B Y wMeeT OuKOM- 
NlakTHOe 3aMblKaHHe (BUOJIHe OFpaHiueH, OrpaHHueH), HU KBaA3H BNOWHE 
OrpaHHUeHHBIM, eC OOpas Karxkyoro orpaHwyeHHoro MHOxKeCcTBa 43 X 
BoouHe OrpaHvyeH B Y. 

Teopema 2. Omo6pascenue ©’, conpAdiceHHoe KO 6CAKOMY OepaHu4eH- 
HOMY (U, Mem Oonee, — KO BCAKOMY BNOAHE HenpepoleHomy) OMOOPaKeHUuio © 
npocmpancmea X muna (M,) @ awboe AroKaAbHo BoinyKAce npocmpancmeo Y , 
enonHe Henpepoleno. 

Jloka3satTeabcrso. Ilycrb U —oxkpectuoctb Hyia B X, OOpa3 KOTO- 
poh o(U) = B orpannuen B Y. B cusay aemmpi 4, 0’ (B°) C U*. Ho tak Kak 
p X Kaxkjloe OrpaHHueHHoe MHOXKeCTBO BNOMHe orpaHHyeHHO, TO U® Oukom- 
makTHo B X’ ((?), Teopema 1.8). CueqoBaTembuo, o’ (B°) umeeT OMKOMMAaKTHOe 


3ambikaHue 9’ (B°) B X’, vem TeopeMa HM fOKa3aHa, TOCKOJbKy B® — oxKpecr- 
HOCTb HYyJIA BY’. ; 
JIlemma 5. IToaspa U® oxpecmyocmu nyan U us X noana 6 X". 
TloxasatTesabcerso. U® 6uKoMMaKTHO H, CJIeOBaTeJIbHO, MOHO BX’, 
HajleJieHHOM ca6ol Tonosorvel, ompeyemsemol mpoctpanctrBom X. Ho us 
MOJIHOTbI MHOXKeCTBa B CaOOH TONOJOrMH BbITeKaeT eFO MOJIHOTA MW B CHéIb- 
Holl, KaK 9TO JerKO cueqyeT, HanpuMep, u3 mpeqowenua 8 § | ra. I B(?)*. 
Teopema 3. Omo6pascenue 9’, ConpAoceHHOe KO 6CAKOMY BNOAHE Oepa- 
HUUeHHOMY (U, mem OONce, — KO BCAKOMY BNOAHE HeNpepolenomy) OMmoOpaoice- 
HUIO © M00020 AOKAALHO eblNYKAOzO Npocmpancmea X 6 npocmparncmeo Y 
muna (N), enoane Henpepoleno. : 
TokxasateabcrTsBo. [Ilycrs U—spimykaaa oxpecTuoctb Hyla BX, 
o6pa3 KoTopoit o(U)=A Bonne orpanuuen BY. Tak kak Y —npoctpaii- 


* Emme mpoue momHoty U° BX’ MoxHO JOKa3aTb, HCXOAA U3 OMpeeJIeHHA NMOHATHA Now- 
HOTbI © MOMOULbIO YHAAMeHTAJIbHbIX OOOOULEHHBIX MOCMELOBATeJIbHOCTeH (*). 
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ctso Tuna (NM), TO cymecTByer orpanuyenHoe BC Y taxoe, ato A < B. 
B cuy Teopempr 1, rorya Bo < A°, orxyya BbITeKaeT, uTO 9’ (B°) <9’ (A°). 
Ho, B cuty memmpr 4, 9 (A°)C U®. Cnegosatembuo, 9’ (B°)<U°%, uw Tak 
kak U® orpannuenno B X’ ((2),ra. III, § 3, mpequowenne 7), To 9 (B°), 
a c H¥M HM 9’ (B°) Boome orpaHwyeHHOo B X’. C (pyroH CTOPOHbI, B CHJY 
JlemMMbI 2 cymecTByetT p>>O taxoe, uro ACopl'B. Orcwga 9’ (B°) = 


=o’ ((I'B)°) C pU®, nanee, o’ (B®) Cc pU® = pU®, M, Tak KaK, COrJlacHO JIeM- 
me 5, pU®° =(p1U)® nomHo, To o’(B°) nomHo. Ho Tora 9’ (B°), Kak MouHOe 
BIIOJHe OrpaHHYeHHOe MHOKeCTBO, OMKOMMAKTHO, YeM TeOpeMa H JOKa3aHa, 
nmockoibKy B° — okpecTHocTb Hya BY’. 

Teopempr 2 u 3 yomycKaior o6palienve: KaxKjoe mpoctpaucTBo X (Y), 
oOslayjarollee CBOMCTBOM, YTBep?K]jaeMbIM B Teopeme 2 (3), eCTb MpocTpaHcTBO 
rana (Mj) ((N)). 

Teopembl 2 u 3 BbITeKaloT TaKxKe M3 Ceyoulero UpeyowenusA (°): 

Teopema 4. Omo6paocenue, conpsoceHNoe K pesyAomamy HanosceHun 
OePpaHuueHHoed OMOOPaMHeHUA NA KABUL BNOAHE OePAHUdeNHOe, BNOAHE He- 
npepoleHo. 


3. Hmxecueqyroulve mpeioxwkeHHA NOKa3bIBaloT, YTO KIacc * BCeX TIpo-- 


cTpancTtB. Tuna (NV) BkugouaeT ecIM He BCe, TO MoOaBsiAlollee OOJIbINMH- 
CTBO (YHKIHOHAJIbHEIX [pocTpaHcTB (B UX HeocwaONeHHOH  TomosorunH), 
TIPHMeHAeCMBIX celHuac B aHaJiHse. 

Teopema 5. Bcakoe mempusyemoe AOKaAbHO BbINYKAOe Npocmparncmeo X 
ecmb npocmparxcmeo muna (N). 


Jloxa3atTesabcrTso. B cusy mpeqnonomwenna TeopeMbl, B X CyLecTByeT 


cueTHad (PyHaMeHTaibHadt cucTeMa aOCOJOTHO BBINYKJIbIX OKpecTHOcTeli 


Hyma U,DU,D...DUnAD... Tlyet ACX sBnonHe orpaHv4aeHuo. | 
Torya u I'A BnomHe orpannuenHo ((7), ra. If, § 4, mpegmoxenne 2), 
TaK 4YTO JJIX KawKorO ft CyUleCTBYIOT Khas) Xnz GDA Praxne; eames 


BA-Gay (%n,: o Ur). Tlonox*xuM 


Ani == (TA) a) (£n, 3 =| qqUn) ’ Bn = Xn,i = nN (An,z —Xn,i)s 


tak uro TA < B. Ho torga, Bcuny aemmprl,u A < B. 


BH snowe orpanwuyenuo. JielicrpuresbHO, Tak Kak Ant — Xn C 2(TA) Gl 


cae 
Mt — Un, TO 


4n 


n—] n-1 lm n—1 ?m 


U Ba= U U Baie c UU (%mze + 2mP'A) Cc (2n--1)TA | 


i f=) f=] m=1 i=1 


lm (oo) 


U Brn aia Obey Als Bing eo) U ca + = Um GTA +- abi 


fa) ie — ahh — ah nt t=1 


. | 

it nthe 1 { 

Tem cambim. U By c 2nTA + a Uy TAR KAK OP At + Un abcomortHa 
=] ; £ 


m 
148 | 


| 


1 
BbInyk0, TO BC2nPA+—-U;. Ho 2aTA snomne orpanvyenno BMecte 
c¢ TIA; nosromy cywlectByi0oT Yn3,.--+Yn, i,n€2nTA taxue, uto 2nTAC 


In 4 In 
= U (Ya eee MW, 3HauuT, BC Y (Yn + Un). Bpl6paB B KaxKOM 
foi 


J/= 
il 
HellyCTom mepeceyenun B () (Yn,j + Un) MO TOUKe, MbI JIA 3THX TOUeK 


Zni,-++,2nr,€B Oynqem umeth BC VU (Zan +Unz). 
k=1 


Mrak, Jit Kaxkjoro BnosHe orpaniuenHoro AC X cymecrsyer or paHu- 
yeHHoe (fjaxKe BOJIHe OrpaHHueHHoe) BC X taxoe, uro A <B. Tem camp 
XEY. 

Teopema 6. Hxdyxmueneui npedea X nocaedosameronocmu npocmpancme 
X, muna (N) c eomeomopdxHoimu eaowenuamu Xn—> Xn14 ecmMe npocmpancméeo 
muna (N). 

BpireKkaeT W3 Toro, 4YTO, KaK JIerKO BUJeTb, KaxKMOe BONE orpaHnueH- 
Hoe MHOxecTBO AC X cojepxKUTCH HM BIOJIHe OrpaHHyeHHO B HEKOTOpOM Xp. 
*  Teopembl 5 u 6 noKaspiBaloT, 4YTO  coyepxuT Bce UpocrpanctsBa (LF) 
M, B WacTHOCTH, poctpanctso D «pvHuTHbIx» dyHKUNH (8). 


Teopema 7. Ecau X —t-npocmpaxcmeo muna (S) (°), mo X'EYN., 

HenocpefcTBeHHo culeqyeT u3 pedbieKcHBHOCTH MpocrpaHcTBa X u TeopeM 
9 nu 11 paOornr (°), NoKa3bIBaioulNx, 4uTo B X’ Kaxkyoe OrpaHwueHHoe MHO- 
2KECTBO YCHJICHHO BOJHeE OFpaHv4eHHo. 

V3 TeopembI 7 BbITeKaeT, B YaCTHOCTH, YTO *” CofepxXUT MpocTpaHcTBO 
D’ «pacnpegesenni (°), paBHo Kak uM Bce mpoctpaHcTBa (LAN) (*). 

SaMeTHM, OJHaKO, 4TO cylecTByIOoT pedmeKcuBHbe (/)-npoctpancTBa X, 
ula KOTOpHIX X’'’EN, 


MockoscKkuH rocyfapcTBeHHbIM NefarornveckKHH MHCTHTYT Tlocrynusto 
uM. B. VW. Jlenuna 4 XI 1957 


UHMTHPOBAHHAA JIMTEPATYPA 


1J.Schauder, Studia Math., 2, 183 (1930). * N.Bourbaki, Act. Sci. et Ind., 
Ne 1189 (1953); Ne 1229(1955).  % B. I] Trax, Uexoca. matem. xypu., 4,51 (1954). * G. Birk- 
h off, Ann. Math., 38, 57 (1937). °® .A.Patkos, Tp. Mocxoscx. matem. o6m., 7 
(1958). °° L. Schwartz, Act. Sci. etvInd., Ne 1091 (1950). ? H. A. Pakros, Tp. 
cemuHapa Jo dbyHKu. aHanu3y, 5 (1957). 
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Jloknann Axaygemun nays CCCP 
1958. Tom 119, Ne 3 


MATEMATHKA 


M, JI. PACYJIOB 
OB OJHOM POPMYJIE PA3JIOQKKEHHA MPOW3BOJIDHOW ®YHKUMN 


(IIpedcmaereno axademuxom C. JI. Co6bonecoim 20 XI 1957) 


B nacrosieH 3amerKe Jaetca HOBad CbopMyJia pa3JIOXKeHHA MpPOU3BOJIbHOM 
BeKTOp-(byHKUuH (cM. cbopMywy (8)), CBI3aHHad Cc rpaHHyHOH 3ayjauyell C KOM- 
IJIEKCHBIM TapaMeTPOM JIS CHCTeMbI JIMHEHHBIX [udpepeHUMaJIbHbIX yPaBHe- 
Hu C KYCOUHO-rlaqKuMA Koappunventamu. K Tako 3ajaue MmpHBoAuTcHA Oovee 
o6mjant 3aaya — uCCeOBaHHA CPOPMYVJIbI Pa3JIORKeHHA MPOH3BOJIbHOM BeEKTOP- 
(byHKUHH B pA m0 (PyHAaMenTaJbHbIM * (PyYHKIWMAM rpaHHyHOH 3ayjayn Cc Mapa- 
MeTpOM JIA CHCTeMbI JIMHeHHbIX udPepeHMaJIbHbIX YypaBHeHHH BbICIUerO 
nopayKka. Kpome Toro pe3yJibTaT STOM 3aMeTKH (cM. (opmyuy (8)) xapakTepeH 
TeM, UTO OH OTHOCHTCA K PpaHHYHOH 3ajjaye Cc MapaMeTPOM JI CHCTeMbI ypaB- 
HeHWH, KOSPPMUMeHTHI KOTOPBIX COepRaT TakxKe OTPHWaTe/bHbIe CTeMeHN i. 
HackoJIbKO HaM M3BeCTHO, NOAOOHbIN CJlyyal elle HH KeM He pacCMaTPHBAaJICA. 

PaccmaTpuBaetca cucTema jyudbepenuvasIbHbIX ypaBHeHult 


dy}? ae i i 
Fe Daal (AUF) = fh’ (x) mpa x € (az, by) (1) 
j=1 


ad ap ney te Ee ey) 


C KYCOYHO*TaqKHMH KosdpuineHTamMu ay) (x, 4) MIpH rpaHWuHbIxX ycsOBHAX 
m n 


f=1 f=1 


{a} (d) a? (@,) + BP ) yl? (b,)} = 0, (2) 
rye 


N 
al?) (x5 A) = hay) (yee S) ale) (x) ; 
v=0 


af) (A), BY) (A) — MHOrOYJIeHbI OT A; (a;, b;) — B3aMMHO He Havieratoulue HHTep- 
BaJIbl, HMeIOULMe OOULHe KOHILHI. 

IlycTb BbINOJHAIOTCA yCOBHS: 

1°. Ha unreppane [a;, 6;] dbyHKunn as} (x) [Baxkbl HempepbIBHO jud«pe- 
peHUMpyempl, a} (x) HerpepbIBHO Audpepenuupyembl OH pas, a ocTaJIbHbIe 
ay}, (x) mpocro HempepprBHBl. 


\ ; , 
2°, Wp © 4-1 G7, 2b)" -Kopun ee Og) ees o/)(x) xapakTepucrMyeckux 
ypaBHennii ** 


p) (6) = det (A® (4) 0 Fea nena) 


* 
Tosops o (byHqaMeHTabHbIx dyHKUHAX, HMeeM B BHAY COOCTBeHHbIe MH MpHcoeqHHeH- 
Hble PyHKILHH. 


P (2) s » j 
** Al” (x) — matpuua dbyHKunit ay} (x); E —eyqnunnunan marpuna, 
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PaSMMYHbI M OTJIMUHbI OT HyJist; HX APlyMeHTbI UM apryMeHTbI UX pasHocreli 
ne sapucaT ot x. IIpu Oompumx  snak pasnocreii (Re of!) (x) — Re pi) (x) He 
3aBUCHT OT x. 

3°. pn |A| > R (R— jocratowno GSompuioe uncno) paur Marpuubl KoO9)- 
(pumuentos «:) (A), By? (A) rpaHMuHrx yceoBuli (2) papen mn. 

Hyctp Yi) (x, A), -.- » YD (x, A) — byHwamMentambuan cucrema uacTHbIXx pe- 
eHHH =OHOPOAHOH CHCTeMbI, COOTBeTCTBylOUleli cucreme (1). IIpu scex 2}, 
84 MCKJIOYCHHEM CYeTHOrO MHOXKeCTBA SHaYeHHH, pellienve y) (x, h) saqaun 
(1) — (2) cymectByer uw HaxoquTca OObIUHBIM MeTOJOM B BUye 


b 
m 


n Li 
Yh (9) = DY DY | Gre” (x, 8 2) fo? (8) a, 


p=1q=1 ag 


rye Gee (x, & 4) —ynkuua Tpuna sajaun (1) — (2), Koropai umeeT Bus 
bien (4,5, N= AL” (x, &, De eh” (knee (A) — anamurugeckue 
(pyHkuuH or A} mph A=£0 (OecKoHeyHO yasleHHad TOUKAa TakKxKe MOXKeT ObITb 
ocoOoH TOUKOH); 


(1) (1) (m m 
Cre Yin AE ee 
A (A) ——- O18) 5. wish Ka) ce. ay a) se, pane) eW fay vel ee ’ 
(1) (1) 
mn,1i’ °° Ymnn’** ase (ey ie. 


Uh) = DY) {248 A) 90) (@,) + BED (A) ul? (0, A)}- 
p=1 
CorujacHo ycsiopusam 1° — 3° ypaBHeHnsa 


Re ho) (x) = Re ho) (Xml Deel 5 si % spire) 


pH p=£q ompejesstoT MpAMbIe, MpOxofAujMe Yepes Hayao KOOPAMHAT 
A-IIJIOCKOCTH. OTHMH TIPAMBbIMH A-MJIOCKOCTb pa3OMBaeTCA Ha CeKTOPb! (Xs), 
B KaXK]OM W3 KOTOPbIX TPH OnpejeseHHOH HyMepallMH KOpHeH XapakTepHcTH- 
YeCKHX YPaBHeHHM BbIMOJIHAIOTCH HepaBeHCTBa 


Re Ag?) (x) < Re de) (x) <.. . Rede (x). (3) 


CeqopaTesbHO, corjacHo teopeme A. J. Tamapkuna (1), mpi ycJIoBHAx 
1° — 3° ogHopoqHaa cucTeMa, cOooTBeTcTBylolllad cucTeme (1), uMeet dyHJa- 
MCHTaJIbHYIO CHCTEMY UaCTHbIX pelleHvA y) (x, A), NomycKatoujux B CeKTOpax 
({,) acumMnToTHueckoe mpeqcTaBsleHne 

‘s 
yl? (2, ») = exp {a\ of? (&) ah In (2), (4) 


a; 


rye ea) (x)] — o6o3nauenve I. JI. Bupxxoda (7): cymma 7) (x) + ig Ce Rs: 


mc) (Hi jou) (x, 4) HempepbIBHBI mo x Ha [a@;, 0,]; ES (x, 4) orpaHvyeno mpH 


Gompumnx |r. . 


IlogcraBsiaa (4) B BbIpakeHHe uv), HaXOJMM 


(2) 


/ 5 1 (Z j), Aw’ 
ul) (dX) = NR LAMPT + BRE J, (5) 
b; 
rye A), Bi) — noctoanuple; wi) = \ ol!) (x) dx; [, — HavOobuni moKa3sa- 
a; 
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Tejlb CTeneHeli A, BCTpeualouluxcA Bk-li cCrpoke MaTpHbl PpaHHuHbIx ycJlOBHit 
(2) c HeHyJIeBbIM KOS(PuIMeHTOM. 

UYepes Hayao KoopquHaT u TouKH w),... , w) mpoBeyeM IpsiMble. 
A3uMyTbl «&; STAX IPAMbIX PpaCMOJIOX%KHM B BOspAacTalouleMm NOpAAKe. JJasiee 
ompeleJIuM lpsmple d; ypaBHeHusimMu 


Tw 
a, ecJIH 0O<ajaz; 
asuMyT dj = } 4_ 


> Hj, ecm <<. 


Tlocse storo A-MIOCKOCTh pa306beM Ha CeKTOpbI (7';), B3a4MHO He HaJie- 
Parole WM MMelOlMe OOUUe rpaHullbl (He COBMaqaloulve Cc IpAMBIMH dj), COmep- 
*Kallve STH mpaMble d; (KaxKbI TaKOM CeKTOP COJepXKUT NOJIOBHHY TOJIbKC 
omHo npsamoi d;). O6osHayuM uepes wi) (k= 1,...,%/) Te m3 4uHCeN 
w,..., w, Koroppie exaT Ha mpAMof c asumMyTom «;. JIA 9THX dNCeN 
Ha OHO MOMOBHHe npamoH d;, coyep>xauleiica B (T)), Re wt? oOpaltyaercs: 
B HYJIb. | 

Ilyctp wy) = wy exp {a, V —1}, rye Bi) — j\elicTBUTeJIbHbIe YHCJIa, pactio- 
JIOXKCHHbIe B BO3pacTaloueM NopayKe. Ilocme uckMOYeHHA YHCeI wi} 43 MHO- 
wectaa {w, ..., w)} ocrambHble YHCa MOXHO pacnpeyeuTS Ha [Be KaTe- 
POpHH, IA KOTOPbIX B CeKTOpe (7';) uMeeM, CooTBeTCTBeHHO: Re hw?) —> — oa 
Re iwi > + oo mpu hoo. | 


CreqoBaTeJIbHO, MOJb3yACb ACHMNTOTHYeCKUMH (popMyviamu (5), HaxO]HM 


A (h) = exp {h Dy | (2), (6 


rye J =1,+...+lmn, CyMMa pacnpocTpaHeHa Ha BCe 4YHCa W BTOPOH KaTc4 
POPHM ADH BCex. 1 = 1.6: aft. 2 — exp (oN) A, | 


AT; (z) = [MyjJ exp {jz} +... 4+ [M.,;] exp (Maj rae 


Mnpnj, rj — MOCTOAHHBIC; yj < Moi <... < Mo ji- 

C mMOMOWbIO aCHMITOTHYeCKOrO MpemcTaBeHua (6), MOub3yxHcb MeTOJON 
Y. E. Bunpgepa— A. J. Tamapxuna (°,*), merko moKa3aTb, uro A (A) umee 
C4ueTHOe MHO*KeCTBO HYJIeH, He CryWlaloulMxXcA B GOeCKOHEYHOCTH, 3aKJIIOUCHHBI: 
B KOHCYHOM YHCJe MOJIOC OrpaHHdeHHO WIMPHHbl, WapaJiebHbIX MpAMbIXx dj; | 
coflep»Kantux ux. Jlasee, ecIM W30MpOBaTb STH HyH uM TOUKY A} = 0 Kpyrami 


paquyca 6 C LeHTpaMH B H30JMpOBaHHbIX TOUKaX, B OCTaJIbHOM vacTu A-nG 
CKOCTH HMeeT MeCTO HepaBeHCTBO 


H; (2)| > Ne > 9, (7 


rye Ns — MocToaHHOe, 3aBHCALLee TOIbKO OT 6. 


Tlowbsysicb olleHKoli (7), myrem ouenxu Ape” (x, & 2) B cexropax (T; 
(C MOMOMIbIO acHMMTOTHYecKHX (popmy (4)), Merogom ‘SI. JI. Tamapxuna (# 
HeTpyHO OKa3aTb CyeyIoulyio Teopemy. 

Teopema. J/Tpu ycaoeuu 1° — 3°, ecau ece uucaa My;, Ms; ; OMAUYLHE 


om HYAA, MO cYyLYecMeyem NocAeOOsAMeALHOCMS BAMKAYMOLX PACULULPAIOLUUXC: 
Konmypoe* Ty (v= 1, 2,...) maxux, amo Ona ecaxoti eexmop-mynkyuu fF (x 


* D r 
OTH KOHTYDPbI mloqOupatoTca Tak, 4TOObI OHH He MNepeceKaJid VINOMSAHY ThIxX Kpyro 
pawvyca Onc WeHTpaMu B H3OJIMPOBAHHbIX TOUKAaX. ; 
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c Komnonenmamu fi, (x) € Lo (ai, b:) (i =1,...,m; R=1,...,2n) unmeepaa 
4 : Alles al Oe 
ye 9) ah (4) a ee npu ¥—> oo (8) 


N 


6 cmoicne Le(a;, b;) * 
SaMeTuM, 4YTO (hOpMyJINpoBKa 9TO! Teopembl pH m= 1 uMeercs B (*), 


JIbBOBCKHH YrocyapcTBeHHBIii yHHBepcuTeT Toctynusio 
um. HMpana @paxko 18 XI 1957 


UMTHPOBAHHAS JIMTEPATYPA 


LRG eb a Mea Pp Ku H, O HeKOTOpBIX OOMINX 3aauaxX TeEOPHH OObIKHOBeEHHbIX JIMHCHHbIX 
| QuddepeHunasIbHEIX ypaBHeHHH MH O pa3JIOXKeCHHH NPOMSBONbHbIX PYHKUHH B pap, Ilerporpag, 
Dijin Gab, Biri hott winanss Am. Math. ssoc.e9) (1908) = 2ChetE = Weal diem 
Trans. Am. Math. Soc., 18 (1917); 19 (1918). 4J.Tamarkin, Math. Zs., 27 (1928). 
5 M. JI. Pacy aos, Mare. cOopx., 30 (72), 3 (1952). 


* Haxnamppan ua fi!) (x) Oonee cHIbHBIe orpaHHYeHHA, MOXKHO MOMyYTb CXOAMMOCTE 


» B TOYeYHOM CMBICJe. 
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Hloruane Akaylemuu HaykK GC Ge. 
1958. Tom 119, N 3 


MATEMATHKA | 


B. COJIOHHHKOB 
O JIMHEMHbIX AH®PEPEHWMAJIbHbIX YPABHEHH AX 
C MAJIbIM TAPAMETPOM TIPH CTAPLUAX MPOM3SBOAHbIX 


(IIpedcmaeaeno axademuxom B. H. Cmupnosem 1 XI 1957) 


B pale paOor uccekyercad MoBeweHHe pelleHHli pasJIMUHbIX ypaBHeHHM B- 


YaACTHbIX IPOW3BOAHbIX, HMEIOWUX Mp CTapwiMXxX MpOMSBONHbIX «MaJIbIM NapaMerp» 
<, ipu e—>0. B paOore Jlesuucona (*) JoKa3aHo, YTO pemienuA sagaun Tupuxute 


e2 € a € fa) & 0 € , 
(Set G+ Ae nS + Be NG FC wu =Dlx, 9), (1) | 
us ls ahi (2) | 
CTPeMATCA Ip c—>0 K pellleHHio «BLIPOXKAeCHHOFO» y paBHeHHA 
Ou Ou 
AS +Bz+Cu=D, (3) 


COXpaHAIOWleMy 3Ha¥eHHe © Ha OMpeeJieHHol uacTH PpaHHpl. 

B paOorax (*°) B ToM Ke mane, uTo u B (1), pacCMaTpHBaIOTCH BTOpad U 
TpeTbA KpaeBble 3aauu Wid ypaBHeuna (1) H nepBad KpaeBasx 3alaua aA ypaB- 
HeHHA MapaOouHyeckoro THNa. B (°) cHumarorca orpanvuenna JleBHHCoHa © 
peryJIApHOCTH pacnoJloxwKeHuA XapakTepucTukK ypaBHeHuA (3). B pa6orax (’,*) 
CTPOHTCA «MOrpaHHUHbI C/OH» JIA ypaBHeHHH JJWIMNTHYeCKOrO THNa B IIpel- 
NOJOXKeHHH, 4TO pellleHHe BHIPOAKMeHHOH 3ala4yH CYUecTByeT MH eAHHCTBEHHO. 

Mp ucxoyuM u3 paootn O. A. JlayqboxencKol (*), B KOTOpol Jan Apyrot 
MOLXoA K TAKUM 3afayaM, OCHOBAHHbIM Ha MHTerpaJIbHbIX OWeHKaX WH BBeeHHH 
OOOOMeHHBIX pelleHHH, YTO NOSBOJIMJO eli B HeKOTOPbIX 3aavaxX MCKJIOUMTb 


paccMoTpeHue Morpanhunoro CJIoA. ITO OKa3aJlOCb BOS3MOXKHbIM, HalpHmep, B 
3ajlaue 


r 


SD) Snbem,ll? + Lom ue =f, me > ma, 
k=1 

u 
=e ee mT OT or Wp 


a ee 
S on 


ibe aaa 
5 on 


re Lom, — CHJIbHO 9JMNTHYeCKHe onepatopbl NopsAyKa 2m,, a u — BeKTOP- 


(yHKUMA. OHako B 3aylaye 


B paOote (°) It AoKasaTeNbCTBa CXOMMMOCTH ue K wu MpOBOAATCA HeKo- 
TOpble TOUCUHbIe PaCCMOTPeHHA THMa NorpaHwunoro culos. 
B HacToatlel padore Mbl Loka3bIBaeM CXOLMMOCTH U2 K ONpesesJIeHHOMY pelle- 


HHIO UW BbIPOKMeHHOK 3alawH LIA pala WMHei HDX 3afau, OMMpancb JIHIb Ha 


HEKOTOPble HOBbIe HHTerpaJibuble OLeHKH. B oTMMUHe OT NpeWecTBYIOULMX paoT, 
MbI He HCMOMb3yeM AIA STOTO YMeHHA pelllaTb BbIPOXKMeHHYIO 3ayayy HM, HaMpo- 
THB, MOKa3bIBaeM ee PaspeINMMOCTb C MOMOLIbIO Mpekedbuoro mMepexoja 


mpi ¢—>0. Takum nyTeM yaocbh oKa3aTb OAHOSHAYHYIO paspelIMMocTb HeKo- 
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Topol KpaeBolt 3aaun AIA ompeeJeHHBIX KWaccoB uddepenlMaJIbHbIX ypaB- 
HeHHH HeyeTHOrO MopsyKa (cm. n. 1). 

Paccmorpenve jleMTCA Ha Ba 9Tana: 1) nomyueHue aNlPHOPHbIX OLeHOK, 
NOSBOJIAIONIMX 3aKJIOUHTb, YTO 3 {U*} MOXKHO U3BIeUb NOMOCAeLOBaTeWIb- 
HOCTb, CXOMAULYIOCA K HEKOTOpOH PYHKUMH WU, KOTOPy!O MOXKHO paccMaTpHBaTb 
Kak OOOOMeHHOe pellienne BbIPOAeHHOH saan, u 2) AoKagaTembCTBO eMH- 
CTBeHHOCTH TakOro OOOOMeEHHOrO pelle€HHA, ATO NMO3BONIAeT CeMaTh 3aKsIOUe- 
He O CXOJMMOCTH BCeH MOceqoBaTembHocTH {ue} K uw upu ¢—>0. Jaa cay- 
Wav, KOra SJVIMNTHYeCKOe ypaBHeHHe BbIPO*KaeTcA B ypaBHeHHe HeyeTHOrO 
MOpAAKa, BTOpol sta OKasasicA HauOOJIee TPyAHBIM. 

AmpvopHple OeHKH Lia saqaay nm. 1 npx m-=1 u 2, on. 2 u 3 6pm 
He3aBHCHMO OT Hac moJlyyenbr take M. UI. Bupmanom. 

1. Paccmorpum 3ayauy 


r ie OL ie 
hoi > €, Lom, U* ae Si oe ie Mom tt* a I; (4) 
k=1 Seat ; 
: du* OF Sau ; 
w| =F = SS . = 0; (5) 


Lom,» Lom Mom, — 2MNTHYecKHe OnepaTopbl nopszKoB 2m, u 2m,: 


(— 1)" "6 a 
IL u = (— i ae ane nee eee z “ ee 
21M Oy +10 Os Lm ty + Com, x Ox. 
OX, ++ ote. ete ou0 Oed Com, 
2tMy—1 
+36 ae ay 
» cigs a Do TO EO GV ie 
iz 1 p 
p=0 
aus Oren 
Wont (=— 1)" Cory v0. hyp 3 0 On pees a a 
oe 3 ore Loy 
J OXOy. . Oa, 1 oe Sting? rng +-1 Ng Loin es arate Omg 
2Me—1 
Se ee 
> see Onn. Ot. « 
ra p 
p=0 2 


M10 MOBTOPAIONLUMCA WHeKcaM Be3qe BeleTCA CyYMMUpoBaHHe oT | JO n. 
2m 
IIpeqnonoxuM, 4uTo 3aqaua (4) — (5) uMmeeT pemenne u3 W5°"(Q) mpx sto- 
6oH f u3 Kakoro-HH6yyb mnuoTHoro B L,(Q) MHomecTBa HM MMeeT MeCTO 
oueHka 


Ste [a 


rye C, He 3aBucHT oT ¢,. Byfem cuntaTb a; W KOSPPHILMeHTHI, BxXOMsAUHe 
B Lom,, Lom, U Mom,» HOCTaTOUHO TuiaykumMu cbyHKuvamu. Visspecroa emma: 


0 
Jlemma 1. Ecau (Mom,tt, U),, ig) > Bo | “live a) 028 u & W3™ (0) W2"Q), 


8, >> 0, npurem B, — Oocmamo4Ho Gorbuloe uucao, mo (6) umeem mecmo. 
O6o3HauuMm yepes S, Ty yacTh S, rye a;cosnx;< 0; yepes S,;—Ty, rye 
a; cosnx;=0, u uepes S;— Ty, rae a; cosnx; > 0. 
JIemma 2. Ecau cnpaeedaueo (6), mo umeem mecmo makorce 


a ee aA gain 


ie 22 % m, Z 


2 + le ly oy S Cal flee a» (6) 


2, 
m 
We (2 


Ls Oy ee emt Q 
20e C(x) —m, pas Henpepoieno Ouddepenyupyeman PYyHKYUA, PAbHAA HY AO 
aN Sea (x) 10. ) 

E € €-2 Ou d a ea Ou" dx 

(7) Touly4aeTCA U3 paCCMOTPeHHA roxKgectBa| bgp se Tee c= \ Spee 
Q 
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Vicnomp3ys (6) u (7) wu ‘3amenaa (4) uv (5) MHTerpaJIbHbIM TOMK]eCTBOM, | 
yoKa3blBaem Teopemy 1. : 
Teopema 1. Cywecmeyem nodnocredogamenvoHocmbe {u* }, CXOOALUAACA 


cnaoo 6 Mein puke 
Qmorl, gmt, 


u, V) = (U, V)o + \ 0: 55 — eh oe 
He) ( )9 mvc B} " O%;0% 5. +. OXe mn, Rk OX,OX,y, --. OX 


Cito 


Cdx 


K PYHKYUL u, yOoenemeopsolyell UNMeepanbHomy mooicdecmey 


gmotl, gio oO 
\ [ex,.. Hom, 2; OR O6 me. 0% OX 20x a 


Q Metl Zito So eet 


OT om 


2m,—1 Qmoy OPT ol OC 
p—m+1 woe 
ate > () Ox ,OX Oi pwUk 5 aOR, 5 


pert p—im,t2°** Xan a, 7° p—Mo+1 


| gMoy amet eta: au 
+ Ce, .. tans 0%; © encQeee Oh. Ok, + GD & eS ene ade aE 


sous he : 
mo+1 orm on io p=0 % 
—— TT), 
2Mme—1 amoy Coy OCC er 


ns > on 9 ie: SS0x 


p=, “p—m,-+-1 7b 
) 
dna sobott © EW" (Q). 
gmetly 
OX ;OX_, - . OX 


Xin» 


~% 


2) dx = \ fC@dx (8) 


Syecb nok a; NOHHMMaeTcA ca6bit mpeyen B Ly (Q) 


0 
c Becom (¢? (x) Takoro xe BbIpPaxeHua pua ue". pocrpancrao H” (C) mosy4e- 


0 0 
HO 3aMbikaHwem B Merpuke H*(C) dbynxunit us WT (Q). Beakaa bynkuna | 


0 
w€H"*(C) yqosserBopser (B O606NIeHHOM cMbICIe) TpaHHyHbIM yCJIOBHAM 


_ ow 
sod 


=0. (9) 


| 
S 


ee. ee Ne eee Oe 
ss)  On™—L 1g Qn it—1 


0 
IIpenenbHaa PyHKuuA wu mpHnaqexur H™ (C). 
Ecam Obl UW MMesla BCe NPOH3BOJHbIe, BXOJAMMe B BbIPOXKeHHbIM onepa- 
top L, TO MOUTH Besse B paccMaTpHBaeMOH, OOIaCTH BbINOMHAOCh Obr Lu =f, 
Tak Kak ToxkecTBo (8) (opMasbHO MOdyyaeTcA HHTerpupoBaHueM MO YacTAM 


43 | Lu-® de = f® dx. Tlosromy wenecoo6pa3sHo BeAKy1O (yHKIMIO U H3 


HH (C), yHoBmetBopaloily!o ToxecTBy (8), Ha3bIBaTb OGOOLICHHBIM pellleHuem 
BbIPOXKCHHOH 3aqauu 


OL 
Lu = a; —— + Mom, u = fr (10) 
ZL 
Ou Ges, a 
Uu -—— = ++ 0 = = ——. ——4 (ie 
= al, rr eae (11) 
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1 


= [0 m1, Y 
Teo p ema 2. Ecau dynkyun v€ HH” (0) yooeremeopaem (8) npu 7 ==0, 
mo v=. 


IIpH oKasaTebcTBe STO TeOpeMbI MBI Haslaraem orpaHHvenus Ha moBele- 
Hue XapaKTepHCTHK OKOJIO rpaHulLbl. 


Tlepegucamum PesyJIbTaTbI, OTHOCALLMeCA K HEKOTOPbIM JIpyrMM ypaBHeHHAM 


. © MaJIbIM TlapaMeTPoM. Ouu TakxKe MOJJYYarOTCA Ha OCHOBAHHU MpOCTbIX allpvop- 


HbIX OILCHOK. 
2. PelieHHi CMellaHHOH 3ayaun JWIt ypaBHeHuA mapaOommyeckoro Tuna 
ou® 


ou® 
ot 


—eLau + a; ~-—+ aut=f, ut|,_,=9(x), uel, =0, 
Z 


onpeesIeHHble B WHIMHApe Q; = 2>[0, 1], c 6oKOBOH MoBepxHocTHIO S, cxo- 


0 
AsatTca ca6o BH’ (0) K O6OOMeHHOMy pelleHHIO BbIPOKJeHHOrO ypaBHeHus, 
cOxpaHaIouleMy 3afjaHHOe 3HayeHHe Ha TOM YacTH rpaHHbl, rye const + 
+ acosnx;<0, T. e. Ha HMXKHeM OcHOBaHHH MH Ha yacTH S. DynKuua C, 
BXOJAlad B OMpemetenue H’ (C), paBHa HywIo Ha Tow uacTu S, rye cos nt + 
+ a;cosnx; > 0. 
3. Pemtenua sagqaun J[upuxse quia ypaBHeHua 


ou® 
— Aut — eur, + uf + ai > + aut = ; ue |, = 0, 
L 


ompeyevieHHble B WnIHHEpe Q;=OQx/([0, /] c nopepxHoctbio IT, cma6o cxo- 
’ Ou ov ~ Ou Ov 
TCA B = fea de ae Ce Le, 
ATC MeTpuke {u, v} \ (ue al ae Oy, +¢ ar ai ) dx dt k 0606uleHHOMYy 
Qi 
pelleHHIo CMelaHHOH 3aauH BbIPOmKAeHHOrO NMapaOoMyecKkOroO ypaBHeHuA 
Ou 


Ou : 
ae ca, ee |, = 9; tl, = 0; 


nh 
0 ou® 
bse Ee & = kA erp eer eos 
Bmecto — Au es, MOXKHO MOCTaBUTb >, By, i, Z,~ THe aj, =2d,, (ee 
Z, {/=0 i 
rex) c.<t 4, Hey a, = a,, (x) O06) ay Oe A Ee 
4. Pewlenua cMelulanHHou 3safauuw JA y paBHeHiA runepOoumyeckoro THA 
€ & & 
ey bb) + un — Lou —— f; 
oF 


sh ee =A U* |,_4 = Py (*), Us |,» = 9, (%) 


s on 


(Ly, — aumumTHYecKHH onepaTop mopayka 2r), ompeyeseHHble B IWHIMHApe 


if 
Q =x 0, /] c 6oKoBoH mopepxHoctbio S, cia6o cxogatca B Ws (Q) kK 0606- 
DICHHOMY peleHvIO CMelaHHOH 3aa4un JIA BbIpOmwKeHHOrO TunmepOomMyecKoro 


ypaBHeHua 
fer 
Sek =f, tls =O UH peg = F0(#)» Ue png = 91 (*): 
Tlonp3yiocb caly4aem mpuHecTu rayOoKyio OularogapHoctb mpodp. O. A. JIa- 


JIbIKeHCKOH, MIO, PyKOBOJCTBOM KOTOPOHM BbINOJIHeHa HacTosilad paoota. 


Tloctynusio 
24 X 1957 


UMTHPOBAHHASA JIMTEPATYPA 


1 N.Levinson, Ann. Math., 51 (2), 428 (1950). 2 E. Hopf, Comm. Pure and Appl. 
Math., 3, 201 (1950). %O.A.OaeHuux, JAH, 79, 735 (1951). 4 O.A.OnetHuHuk, 
Matem. c6opH., 31 (73), 104 (1952). 5c. Jl. KamenomoctTckaa, Martem. cOopH., 
31 (73), 703 (1952). *®C. J. Kamenomocrckaa, Has. AH CCCP, cep. matem., 19, 
Ne 5, 345 (1955). 7M. HW. Bumuk, JI. A. JIioctepHuuk, TIAH, 113, Ne 4 (1957). 
8M.U.Bumuk,Jl.A.Jloctrepuuk, JAH, 113, Ne5 (1957), *° O.A.Jlaquxen- 
ckxas, Bectu. JITY, Ne 7, 104 (1957). 
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Jloxzagm Axkagemuu nayk CCCP 
1958. Tom 119, N3 


MATEMATHKA 
C. B. AHOBCKHM 


O CBA3M HHTEFPAJIbHbIX YPABHEHHM THA CBEPTKH 
C YPABHEHHSAMH C AXPOM KOUIM 


(ITpedcmasaeno axademuxom H. H. Mycxeauweuau 4 XI 1957) 


Kak moka3aHo B (+), HHTerpaJIbHOe ypaBHeHve THMa CBepTKH 


co co 


fata | wen Oad+ \ aw —H)iOdt=e@, 
eee i; (ie ie Bex! —oo<x<oO, 


mpeo6pasoBaHvem Dypbe CBOAUTCH K HEKOTOPOMY 9KBABaJICHTHOMY CHHTyJIAp- 
HOMY HHTerpaJIbHOMy ypaBHeHuIo c Aqpom Kom 


B(S) 


Ti 


A (6) ® (€) + 


(POF +\ ME )O@d=Q, CEP.  Q) 
pb r 


HeuspectHad dyHkuua f(x) cunTaetca mpvHagmexauenh L,(— ow, ow), 
k; (x) EL (— 00, 00), n(x, t) EL, (ee 4 , @(x) EL, (— 0, 0). 


/ 
if 
IIpu Oouee WMpOKMX MpeMOsO%ReHHAX OTHOCHTeJIbHO Aep WJIM HeM3BeCT- 
HOH (PyYHKUMM B aJbHeHmIMx padotax (7°) MOWHOCTbIO H3yyeHO xapakTepH- 
cTwueckoe ypaBHenne (n(x, t)==0) u pemienue 2aHO B 3aMKHYTOM Bugle. Jia 
OHOrO YacTHOrO Cculyyan B (*) paccMoTpeHO Tak2xKe MOsIHOe ypaBHeHHe (1) u 
yCTaHOBJleHa e€fO CBA3b C ypaBHeHvem (2). B HacToseH 3amMeTKe 3TOT BONpOC 
peluaeTca B OOMLEM CJIy4¥ae HM C HEKOTOPHIM OCMaOJIeHHeM OrpaHnyenuli, HakJla- 
JbIBAeMBIX B (7°) Ha ampa k; (x). 
§ 1. Hycts k(x) —dyukuna (BooOule — KOMIJIeKCHO3HadHad), onmpeeeH- 
Had WwIad —oo<cx< oo. Uepes ki (x) o603HaunM cbyHKUMA 


ki. (%) = 4/.(senn+ 1) k(x). 
Byyem ropoputb, auto k(x) € {a, B}, ecu 
Ri (%)ea2* © Ls (1005/00) mpu § >a; 
k_(x) e-** € Ly (— o, ow) mpu §< 8, 


Samenan L, Ha Ly, TakuM xe OOpa3s0mM ompeyemuM Kuacc {«, B},. [Ipeodpa- 


30BaHua Pypbe (PyHKUMH k, O6osHauuM cCooTBeTCTBeHHO yepes K*, 
AnaorugHo, yctb n(x, t)— pyHKus, ompemetennan Aa — oo << x, t< ww, 
O6osHayum yepes n+ (x, t) pyHkiHn 


nt (x, t) = "/4 (sgn x + 1)(sgnt+1)n(x, t) 


(BepXHHe 3HaYKH OTHOCSITCH K MepBOMy apryMeHTYy, HH>KHHe — KO BTOpoMy). 
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ByjemM ropoputb, uTo n(x, pais au ec 


nt (x, the EL, pee Soe hip an wee 


—6O,; OO, 


Za 
aa —Ex—tt [—00, oo’ 0 
nt (x, t) e-& €lel oo zy mpu §<B, TO 


eee 
§ 2. Ilycrb B ypaBHeHun (1) 


= Z E ie} oa 
he (x) € fais Br}, F= 1,2; ne tests g(x) E (a5, Bs, (8) 
4, ~4 ; 
a Hev3BecTHad pynkuna f (x) € {a, B}, roe « = min(B,, By), B = max (a, %). 
OTMeTHM, 4TO STOT KMAaCC pacIIMpUTb, BOOOUIE FOBOPA, Heb3H, Tak KaK MIpH- 
CyTCTBYIOlWwMe B ypaBHeHHH (1) HHTerpasbI MOryT OKa3aTbCA pacxOmMuLMMHCA. 


[IpuMenuB KO BCeM BXOJAULMM B ypaBHeHHe (PyHKUMAM OnepalMM + u —, 
3alMleM ero B Bue 


Tf =v, (x) + w, (x) + w, (x) + u_(x) =0, (4) 


rye ens U,, Wi, W. HW U_ MpHHaliexaT HeKOTOPbIM KuaccamM Bua {é, 7} 
(cM. (*)), Mpwuem v,(x)==0 npu x<(0; u_(x)=0 mpu x > 0. Orcina xe- 
TPYAHO NOJyuNTb, TO UcCKOMas cdbyHKuna f(x) MOMKHAa ObITh TaKOl, YTOODI 


0, (x) € {max (#, B), 00}, u_(x) € {— 00, min (a, B)), (5) 
a pH «<8 yOBJeTBOpATb, KpOMe Toro, yCJIOBHAM 
U(X) + We (x) € {a B}, u_ (x) + Wi (x) € fa, B}. (6) 


§ 3. Ilycrh ® (z) — ynkuuaA, anamuTuueckad B nOomynsockocmu Imz>a 
WM Takast, uTO 


co 


\ | D(x +iy)P dx co ana ya. 


— © 


O rakux (byHKUMAX OyzeM roBopuTb, uTo © (z) € {{a, co}}. AnanornuHO ompe- 
yesIuM Kslacchl {{— oo, b}} u {{a, b}} (a<b). 

V3 ycnosuit (5) cnenyer (°), uTo mponsBemenue v, (x) e-*7, y > max (a, B), 
jonyckaer mpeo6pasopanve Pypbe, upvyem cbyHKuua V* (z) € {{max («, B), cof}. 
B nomynsockocru Imz=y > max (a, %, %3, %,) = Y OHA CTPOHTCH MyTeM Mpe- 
o6pasopanua mo Dypbe kKaxKoro Cuaraemoro Bbipaxkenusa V, (x)e—~*’. Ecum 
y > max (a, 8), TO, MponsBOAA aHaIMTHYeCKOe MpOOJKeHve, ONpeesMM i) 
HB MOmoce y >Imz> max (a, B). Mpegembyoe ee s3Hayenne V*(C), C= x-+ 
+ imax (a, 8), Kak M B cilyyae y= max (a, 8), OymeM HasbIBaTh NpeoOpa- 
30BaHHveM Dypbe PyHKUuH V, (x)e—*™x (6), AnanoruyHo NocTynaem 
B J[Pyrux cuyuadx. 

UrToObl HMe€Tb BOSMOXHOCTb ONepHpOBaTb OTeJIbHO C KaxK]{bIM CJlaraeMbIM 
V*(z) u U~(z), mpeqnonowum cyHKumn k;4(x),i= 1,2, u g, (x) (ki-(*), 
g_(x)) Takumu, 4TO ux mpecOpasoBanua Dypbe Ke @iu @ @) (Ke); G @), 
ABJIAIOWMeECA AHaJIMTHUeCKMMH (PYHKIMAMH COOTBETCTBEHHO B MOJIYIIJIOCKOCTAX 
Imz>a; u Imz>a,; (Imz<8;, Imz<B;), MomyckaloT aHaJIMTHYeCKOe Mpo- 
jouKenve WO mpsmoli C=x-+ia (C=x-+i8), mpuyem MpH 9TOM MpososKe- 
HAM OHH MOryT HMeTb Jobe OcoGeHHocTH *. AHasiorMuHbie orpannueHna HaJo- 
X%KUM Tak2Ke Ha (byHKUHIO 1(X, f). 


* B (2-5) npw uccieqopaHHH XapakTepwcTHyecKoro ypaBHeHHA AONyCKaloTCA JMINb N0- 
moca, IpH4¥eM B KOH€YHOM 4HCJIe TOUeK. 
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§ 4. PaccMoTpuM OTJeJbHO TPH CYyUeCTBeHHO pa3JIMUHbIX CJlydad Ms 
ypaBHeHna (1). 

Cayual «= 8. Ymnoxwai ypapuenne (4) Ha e—** mM mpeoOpasya ero Mo 
@ypbe, MOMYYNM HeKOTOpylO KpaeBylo 3ayayy aHasMTMYeCKUX PyHKUMH (19 
XapakTepHcTHYecKOrO ypaBHeHuaA — 3ayayy Pumana), KoTOpylo HeTpyHO CBeCTH 
K ypaBHeHHIo Bua (2) OTHOCHTesbHO yHKuHH F (Co), C= x + 1a, eCJIM HCMOJb- 
30BaTb (hOpMYJIbI 
ot 4 i Waele 
FEQ=45FOteqg | SE, Cartia. 

La—CO 


Koutypom T° cayxKxutT npamaa € =x -+ ia. 
« 2 
Cayuat « >8. AnanoruyHo TOMy, Kak 9TO JlelaeTcH B (°), BBeeM 
BCNOMOPAaTeJIbHy!0 (YHKIUMIO w(x) H 3allMIieM ypaBHeHHe B Be 


© (x) = 0, (x) + @1 (x) E {a @}, —e@(x)l= u(x) + Wz (x) €{8, B}. 


YMHOXKUB MepBoe 3 2THX paBeHCTB Ha e€—**, a BTOpoe Ha e—**, mpeodpa- 
3yem ux m0 Dyppe. IlomyuenHad KpaeBad 3ayaya MOxerT ObITh CBeeHa K ypaB- 
Henuto (2) Tak >Ke, Kak B (4). Ja 9TOoro OOosHadHM Yepes I’ KoHTyp, cocTaB- 
JICHHbIM 43 NpsmMon¢ = x + 78, MpoxoJMMOH CJleBa HallpaBo, H MpAMOH ¢ = x + ia, 
MpOXOMMMOH cipaBa HaJieBO, M BBeJeM B KauyecTBe IMVJIOTHOCTH MHTerpaua 
Tuna Kom (mo Koutypy I’) HOBylo HeusBecTHy!O PyHKIMIO 


QO—F(O), C=x+ ia; 
Q(OraF (0), bee cae 


IIpumenaa dopmysbI Coxoukoro, BbIpasHM Hev3BecTHBIe dyHKunH Q, Ft 
u F~ yepes ©. Ucksouns ux u3 KpaeBol 3aauH, NoJyyHM ypaBHeHne (2). 

Cayuah «<8. Tax kak 7f € {«, 8} (cm. (6)), TO ypaBHeHun e-** Tf = 0 
u e-8* Tf = 0 MoxHO MpeoOpasonaTb no PMypbe. Ilocme npeo6pa3s0Banua mo- 
JIYYMM HEKOTOPylO KpaeBylo 3ajlayy aHasIMTHYeCKUX PYHKUMM C KpaeBbIM yCuJO- 
BHeM Ha MIpAMbIxX C= x-+ ia u C=—x+i8. Ora 3saqaua cBOMNTCA K CHHTysJsAp- 
HOMY ypaBHeHHIO Bua (2) Tak %e, Kak HM B cayyae a >8. Koutryp I 6yner 
MMeTb TIpe?%KHHH BH, JIMIb mpaMple C=x-+ ie nu C=x-+ i8 momenmorca 
pomamu. Hopaa Hew3pectHan dyHkuna © (C), CET, spogurca papencrBamu 


OO=Ft(), C=x+ia; O() =—F-(),CHx+ ip. 


§ 5. Takum o6pa30M, Mpu ykasaHHbIxX BbIe yCOBHAX ypaBHeHue (1) cBo- 
AMTCH K HEKOTOPOMY CHHIYJIipHoMy ypaBHeHuto Bua (2), Wpuyem KoHTypom T° 
ABJIACTCA IPOCTOH 3aMKHYTbIH (B Oe€CKOHEYHOCTH) KOHTYP, a pelleHHe JOKHO 
PasbICKUBaTbCA B KJlacce PyHKUMi, WHTerpHpyeMbIX C KBakpaTOM MOsyus *. 
IIpu aToM B culyyaix « >B ypapHenne (1) OyAeT 9KBUBaeHTHO ypaBHeHulo (2) 
C JONOJHUTebHBIMH YCJIOBHAMU (5), KOTOPble MOXKHO 3alucaTbh TakxKe B BUTE 


V* (2) € {{a, c0}}, U (2) € {{— 0, B}}. 


Ecum xe «<8, TO K HUM Hao OOaBuTb eme ycnoBun (6) u ycuoBnA 


Za+co 
1 O (t) d , ? 
q \ G@F=00, taxr+in; 


Gil) = 


Tl 
ia—oo 
ie: Sea , ; 
= Tee a OI) Ree 
£R—oo 


* r 
IIpu HeKOTOPHIX JIONOJIHHTCJIBHbIX OrpaHHYeCHHAX, HaKJlabIBAeMbIX Ha aAyipa, YypaBHe- 


Hue (1) B cayyaax a=4 8 MoxKeT ObITb CBexeHO HeMOcpeyCTBeHHO K ypapHennio Ppenrombma 
BYoporo poja. 
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OKBUBAJICHTHOCTh MOHMMaeTCH B TOM CMBICJIe, YTO BCe pelleHHa ypaBHeHua (1) 
MOryT ObITb NOJIyYeHb! M3 pellleHuli ypaBHeHua (2), yOBMeTBOPAIOUIUX ]O- 
MOJIHUTCJIbHBIM YCOBHAM, H OOpaTHO — sO60e pellieHie ypaBHenua (2), yo- 
BJICTBOPAIOILEe JONOJHUTEIbHBIM YCJIOBHAM, MOXKeT ObITh MOMyYeHO W3 HeKO- 
TOporo pellieHHa ypaBHenua (1). IIpu nokasarembcrBe HyXHO BOCTIO/Ib3OBaTbCA 
ONHOSHAYHOH OOpaTuMocTbiO Mpeoc6pasoBanHx Dyppe u cviexyiouyum (ako, 
KOTOPBIH MO?KHO TIOJIYYHTb C MOMOLIbIO Teopem 93 u 95 KHuru (°): PyHKUMN, 
MpWHaviexkallue KylaccaMm {{%, co}} u {{— oo, «}}, coBnagaior c PyHKUMAMH, 
MpeACTaBUMbIMH WHTerpaJiom TuMa Kom 


tx+oco 
HR COGS als 
ari \ tz ’ 
£a—CO 
rye muorHoctb © (x + ix) & Ly(— w, ov). 

B 3aksroueHve OTMeTHM, 4TO ycuoBHA k; (x) € {a;, B},, i= 1,2, momwHO 
3aMeCHUTb yCJIOBHAMH $k; (x) € {«;, 8B}, HO C ONOJHHTeIbHBIM Tpe6oBaHiem 
(MOMHMO OrpaHWyeHui, yKa3aHHbIX B § 3), uTOOLI Mpeo6pasoBaHua Dypbe 
cpynKuuit 2; (x)e“4* u k;_ (x) e~*?* Opium orpanwdenHpmu (co. (°), ra. II uV). 

aMeuanue. HerpyqHo yOexuTbca, YTO aHaOrMUHble pe3sy/bTaTLI MOryT 
ObITb NOJYYeHbI H QJIA ApyrHX BUJOB ypaBHeHHH TuNMa CBepTKH («MapHbIX» VW 
HHTerpo-LudpepeHUMaJIBHBIX). 

Bpipaxkalo ruiyOoky!o MpHsHaTesbHOCcTh pod. ®. JI. Taxopy 3a pay Wex- 

HbIX yKa3aHH MU 3aMewaHHH K HacTOAel padore. 


PoctoscKuit-Ha-Jlouy Tloetynu10 
lleqarorHuecKHit HHCTHTYT 26 X 1957 


HWMTHPOBAHHAA JIMTEPATYPA 


170.HW.4Yepcku th, Yu. 3an. Kaszanck. roc. yuus., 113, ku. 10 (1953). 7 ®. 7.Ta- 
xos, 1IO.H. Gdepcxuh, tam xe, 114, xu. 8 (1954). TOe Ne laos Oe Mane 
ckuuh, TAH, 99, Ne2 (1954). 410. WH. YVepcxunh, ncceptauna, ToOuaucu, 1956. 
> @. J]. Taxos,lO. YW. Vepcxu hit, M38. AH CCCP, cep. matem., 20, Ne 1(1956). ° E. Tur y- 
Map Ww, Bpegeuue B Teopuio uHTerpatoB Dypse, 1948. 
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Jorsayn Akanemuu Hayk CCCP 
1958. Tom 119, N 3 


PHSHKA 


WH. A. BAKTOPOB 


O BJIMNAHHH HECOBEPLIEHCTB NOBEPXHOCTH 
HA PACIIPOCTPAHEHHE P3IJIEEBCKHX BOJIH 


(IIpedcmasaexno axademuxom H. H. AxOpeesoim 27 XI 1957) 


1. B cBa3M c MHOorooOpasHbIM MpaKTH4eCKHM UCHOMb30BaHHeM MOBepXHO- 
CTHBIX P3Ie€CBCKUX BOJIH (CeHCMOJIOPA, CeHCMOpasBedKa, NOBepXHOCTHAA Medek- 
TOCKONHA, JIMHHH 3aepxKKU) BOMPOC O BJIMAHHHM HeCOBepLIeHCTB MOBepX HOCTH Ha 
pacipocTpaneHve STHX BOJIH MpeAcTaBJIAeT CyUlecTBeHHbIH HHTepec. MsBecruo, 
UTO pasJIMUHbIe MOBEPXHOCTHbIe MeeKTh! Ha NYTH pIeeBCKOM BOJIHbI IpHBOAAT 
K ee OCJIaOJIEHHIO, CO3LalOT OTPaXKeHHYIO0 PIICEBCKY10 BOJHY, a TaK2%Ke MpoMOuJb- 
Hble H MOMepeuHble BOJIHEI, paCCeMBaeMble B TulyOb 
cpefpl. B HactosujeH paOoTe 3kcnepHMeHTaJbHO 
uccJIelyeTCA BJIMAHHe CMHHUHEIX MOBePXHOCT- 
HbIX HeCOBepleHCTB. PaccMaTpHBaloTca HeKOTO- 
pble MOJ(eJIH MOBePpXHOCTHBIX HeCOBeEPLIeHCTB 
WM W3ydaeTcA OTPaxkeHHe p2JIeeBCKUX BOJIH OT 
9THX MOJesIeH H MpoxoxwkeHve uepes Hux. B 
KaueCTBe MOJeJIeH HeCOBepIeHCTB MOBepXHOCTH 
ObIJIM BbIOPAaHbl: WeJIb, IPOpesaHHas B MOBepXHO- Prone 
CTH, 10 KOTOPOH pacipocTpaHsAeTca poJleewckan 
BOJIHA, NOJYUNIMHApuuecKkad BbIeMKa Ha NOBepXHOCTH H KJIHHC pa3JIMUHbIM pac- 
TBOpoM (pHc. 1). K mepBbim ABYM MOJeJIHM MOXKHO CBECTH JeeKTbI THNa TpeuMH 
M BMATHH, MocJleqHeH MOJeJIbIO MOXKHO IpeACTaBUTb H3JIOMbI NOBEPXHOCTH, KpoMe 
TOrO, KaK 'paHH KJIMHa MOXKHO paCCMaTPHBaTb OOKOBbIe IOBEPXHOCTH edeKToB, 
rayO6HHa KOTOPbIX OoJIbIe TOJMMHbI COA MOKaH3allMH paJIeeBCKOM BOVJIHEI. 
Uccneqopanua OplJIH MpoBeseubl AIA cayuan, Kora Web, NOY WHIMHApHye- 
CKad BbIeMKa HW peOpo KJMHa NepneH{MKyJApHbl HallpaBseHHi0 paciipoctpane- 
HHA p2JIeeBCKOH BOVJIHBI. — 

2. Usmepenua mpoBosuJiich B MMMYJIbCHOM pexKuMe Ha Yactotre 3 Mri, AuH- 
T@JIbHOCTh HMIYsJIbCa Opisia 10 pcek. PameepckHe BOJIHbI BOSOYAaIMCb Ha MJOC- 
KUX OOKOBbIX MOBEPXHOCTAX IIPAMOYFOJIbHbIX MeTaJJIMYeCKUX cTepxHel. Bos- 
OyxeHHe HW MpHeM p3JleeBCKUX BOJIH OCYULeCTBAAMCh METOJOM <IIJlacTMAacco- 
BOrO KJIHHa», OMMCaHHbIM B padorte (*). Mmesca naOop MropaseBbIx cTep2kHel 
C WeIAMH HM MOJYMMIMHApWuecKUMH BbIeMKaMH Ha OOKOBbIX MOBeEPXHOCTAX, 
aTak2Ke HaOop AropaJleBbIx CTep2%KHeH , TOPILbI KOTOPHIX ObIIH Cpe3aHb! MO] OCTPbIMH 
HW TYNBIMH yrviamu K ocu. Bokopble NoBepXHOCTH BCex cTepxHeH ObIJIM THaTedIb- 
HO OOpa6oTaHbl. 

3. Ha puc. 2—4 npupegenbl pesybTaTb! U3MepeHHuit. 3}ecb 10 OCHM aOcuncc 
OTJIOXKEHbI COOTBETCTBEHHO: yrosl pacTBopa KJMHa § B rpayycax, PayOuna 
mesM B vIMHax BOJH A/i MW OTHOMeHHE palnyca NOMYWMIIMHAPHIeCKOH BBIEMKH 
K JmMHe BouHE! R/i. Tlo ocw opawHaT Ha Kax%KOM rpatpuke OTJOXKeHB! 3Ha- 
yeHua KOSPPHUMeHTA OTPaxKeHHA P2JIeeBCKHX BOJIH OT COOTBETCTBYIOUeH MO- 
nem (Aorp), KOsppulvenTa MpoxomyeHHA uepes Hee (Anpox), a TaK2Ke BEVIN 


quHa Aorp + Anpox, MpeACTaBJIAIOLad OTHOWeHHe CyMMapHOH 9HeprHuu mpomey- 
ei H OTpaxKeHHOM p2JleeBCKUX BOJH K 9Heprun Majalouleli BOJHbI. Crporoe 
MCTOAKOBaHHe MOJYYeHHBIX 3aBHcuMocTeit TpeOyeT pellieHia 3ayqay O uppak- 
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(IMM P3JIe@BCKMX BOJH Ha KJIMHe, We M ‘MOJYUMMHIPHYeCKOH BbIeMKe, 4YTO 
Kpaline cloxKHO. Mbl orpaHH4HMCA TOJIbKO KOHCTATAallHeli pAa 9KCMepHMeHTaVIb- | 


HbIX (aAKTOB H OObACHEHHEM HEKOTOPBIX OCOGeHHOCTeH MOJIyYeHHbIX K PHBBIX. 
2 2 | 
[Ipexge Bcero OTMeTHM, 4TO BemHUMHAa Arp -+ Anpox BCerfa MeHbIle equ- 


HUUbI, T. €. YaCTh SHEPrHH MayalowleH p2IeeBCKOM BOJIHbI BCer a NpeBpaliaeTca 
B 9HeprHia MIpOAOJIbHbIX HM MOMepeUHbIX BOJIH, PaCCeHBaeMbIX TpaHAMH KJIMHa, 
UeIbIO M MOJIYUMJIMHApwyeckOH BbIeEMKOH, MpH4eM LeJIb H BbIeEMKa payuyca 
R> 0,25 pacceuBaioT Han6oulee cubHO. IIpeo6pa30BaHHe BOJIH CBA3AHO C TeM, 
yuTO COBOKYMHOCTbIO MafarolleH, OTpaxXeHHOH MM MpouleWelH p2vIeeBCKHX BOJIH 
HeJIb3A YOBJICTBOPHTb YCJIOBMIO OTCYTCTBHA HalpsKeHHH Ha YTpaHAX KJIMHa 
UH IWLeJIM W Ha MOBEPXHOCTH BbIeMKH. 


10 


160 170° 


Go 


Puc. 2. 3apacumocta Ay.) (8) (/), Anpox (9) (2) 4 Asrp (8) + 
+45 


npore) (3) JIA KJIMHa 


pa 


PR 
Ei a CA CS a al | 


Puc. 3. SaBucumoctH Aorp (h/A) (1), sare (A/A) (2) u 
Ale (A/2.) + Army (A/A) (3) AA mem 


M3 puc. 2 Aas piopasleBoro KJIMHa BAHO, YTO KpHBbIe Aorp (9) HU Anpox (6) 

MMCIOT Ps APKO BbIPa2%KeHHbIX MaKCHMYMOB WH MHMHUMYMOB, TIpHyeM MaKCHMyM 
KOSPPUUMeEHTAa OTPaxKeHHA, KAK MpaBHJIO, COOTBeETCTByeT MHHUMyMy KoO3(PPpHILy- 
eHTa MpOXOKMeHHA HM HaOOOPOT, 3a HCKMIOYeHHeM cuyyad § = 115°. Kosdcpu- 
WHeHTbI OTPaKeHHA HM MpPOXO*KAeHNA HMKOrAa He ocTuraiwT 3Hayenui | u O. 
IIpH mpwOmuxenuu 8 kK 180° Aorp—>0, a Anpox—>1. Tloqo6upie KpnBpie 
Wit Aorp (8) Ww Anpox (8) mosmyyatoTca HW WIA CTaMbHOrO KJIMHa, TOsbKO MovIO- 
*KCHHA MaKCHMyMOB HK MAHAMYMOB Yy HUX HeCKOJIbKO HHbIe. ITO NOsBOIAeT 
mpeaqnodaraTb, YTO H WIA MOOoro Apyroro ympyroro KsJIMHa KaueCTBeHHBIM 
XapaKTep PpaCCMaTPHBaeMbIX 3aBHCHMOCTeli OyeT TAKUM Ke. 
“\ Kpuppte Aorp (2/4) WH Anpox(A/ A) quia wes (puc. 3) noKaspIBaloT, ITO MpH 
yBemmyenun A/ KoadpullvenT OTpaxkeHua, OCIMAMMpyaA, BospactaeT, a KO9(p- 
(pHUMeHT MpOxox*KeHMA, OCIMWIMpyx, yMeHbluaeTcx. CpeqHee 3Hauenne Aorp, 
OKOIO KOTOpOroO MpOvCxOAAT KONeOaHHA, cTpemuTca c pocrom A/) K 3Haue- 
HMO ~KOapPPHUMeHTa OTParKeHHA P3/ICeBCKOM BOJIHbI Ha KJIMHe C pacTBOpoM 
§ = 90° (cm. puc. 2). Kosciunvent npoxoxKeHHa pavleeBCKOH BOJIHbI Yepes 
meib mph A/\} > 1,5 nepecraer 3aBuceTb oT rayOuHE! wes. Ito o6bsc- 
udeTca Tem, uTo uph A/A > 1,5 ray6una Wem craHoBuTcaA GosbIUe TOJIULHHBI 
MOBEPXHOCTHOFO CJIOS, B KOTOPOM JIOKaJIM30Balia p3IeeBCKaA BOJIHa, U p3vIeeB- 
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CKad BOWHa MpOXOAMT Yepes MesIb, «CNyCcKasicby MO OHO ee rpaHn u «nO,HH- 
Masicby 110 jpyroi. 


Kpupble Jt NOJyUMAMHApHuecKol BhIeMKH MpescTaBseHsi Ha puc. 4. Cpas- 
HHBad WX C KPHBbIMM JIA WeJIM, MOXKHO 3aMeTHTb, YTO TPH OMHMKOBBIX Puly- 
OuHaX WeM M BBIeEMKH, TakUux yTO A/A, R/K< 0,4 akpanupyrollad WU OTpa- 
*KATCJbHAaA CMOCOOHOCTH Wes GovIbie, ueM BbleMKU. MakcuMyMbI H MHHAMYMBI 
KPHBOH Aorp(R/A) OSycnoBNeHEI HHTepepenuuell BOJH, OTParxKeHHbIX OT BY X 
peOep BbIeMKH —Nepeyuero uu 3aqHero. IIpu Hersty6oKoi Bpremke (R< A) 


{0 
08 


“ f eo 


Puc. 4. 3apucumocTu Aone (R/A) (1), pox (R/A) (2) Aas (Rf) + 


— AG aoe (R/A) (3) Aaa nonyunMHApHyeckoH BEIeEMKU 


pasHOCTb (a3 STHX ABYX OTparkenult paBHa 8xR/i, mosTOMy MBI HMeeM MH- 
HMMyM Aorp Uph R/K=0,125 nu maxcumym mpu R/AX0,250. (Samerum 
YTO aHaJIOPHYHbIM MeXaHH3M OTPaxKeHHs NOJDKEH HMeTb MeCTO WIA HerstyOoKHXx 
BbIeCMOK JOGO POpMbI, HampHMep, It MpsAMOyroJIbHO! KaHaBKu.) IIpu ray- 
OvHe BbIEMKH NOpAyKa h uM OoUbIle pasHOCTh da3 ABYX OTpaxennii onpeye- 
JIACTCA YHCJIOM MOJIYBOJIH, yKJabIBalOWMXCA 10 NepHMeTpy BbIeEMKH. ITH BOJIEBI 
ABJAIOTCA AHAJIOTOM P3JIeECBCKUX BOJIH Ha BOFHYTOM WHJIMHApMyecKOM mMoBepx- 
HOCTH BbIeEMKH. TeopeTuyeckoe uccuieqoBaHve UX, MpoflemanHoe Hamu*, noKa- 
3aJl0, UTO OHH 3aTyXalOT pH pacmpocTpaHeHuv, Npwyem TeM CHuIbHee, 4eM 
MeHblue RR (k — BOJIHOBOe YHCIO p2JIeeBCKHX BOJIH). CKkopocTb 3THX BOwH C’ 
Bcerj[a MeHblIue CKOpocTH BOJIH Panes. Jina Oombummx RR (kRR> 100) cnpa- 
BequBa dbopmya C’=C(1—B/kR), rae B—nonomwntenbHad KOHCTaHTa 
ylpyrou cpeybl, Ompeyemaemaa 3HayeHvem Koaddpulnenta Ilyaccona. OneHupaa 
mo STO dopmyvie. mpHOMxKeHHOe sHayeHHe C’ Auia o6OnacTu 0,O< R/A< 1,1, 
nomyuum C’ =0,6C. Ilo paccrosuHuto Mexkiy MakcuMyMaMH Aorp(R/ i) B 06- 
macth 0,9< R/X}<1,1 MoxHo onpeyemmTb 2KCNepHMeHTabHOe 3HadeHHe C’, 
KoTopoe paBHo 0,8 C. Passmuve B 3THX J[BYX 3HaUeHHAX JIeKHT B Mpefenax 
OWHOKH, WaBaemor cbopMyson Aa C’ B oOmactu 0,O< R/A< 1,1. 

B 3aKksuouenve BbIpamkaio rayOokyio OsarogapHoctb [. JI. Mantoxunny 
3a IleHHbIe yKa3aHua HW COBeTBI, a Takxxe IO. M. Cyxapescxomy 3a mpeyuo- 
*KeHMe TeMBI U UHTepec K paoorTe. 


AxkycTHueckHuM HHCTHTYT Tlocrymuato 
Axkajemuu Hayk CCCP 22 X1.1957 


HWHTHPOBAHHAS JIMTEPATYPA 


1E.G.Cook,H.E.Valkenburg, ASTM Bull., Ne 198, 81 (1954). *H.A.Buke 
Topos, Axycr. «xypH., 4, B. 2 (1958). 


* Tlompo6uee cm. (?). 
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Jloxnann Araygemun nayrx CCCP 
1958. Tom 119, Ne 3 


PHSHKA 


B. B. OWEHKO 
. K BOMPOCY O CTPYKTYPE IIPOTOHA 


(ITpedcmasaeno akademuxom H. H. Boeoatwboeum 28 XI 1957) 


B pa6ote UsmOepca u Xodcrayrepa (') SKCNepHMeHTaJIbHO HCCJIeqoBaHa 
9JIEKTPpOMarHUTHad CTpyKTypa MpoTona. V3 wecTH BOSMO2%KHIX (PYHKUMH pac- 
mpeqelenuA msoTHocTu d(r) 3apsijja B MpoToHe aBTOpbl HaHOoJlee MpesnourH- 
TeJIbHOH CUHTAaIOT (PYHKILHIO 


d(r) =d,rexp(—r), (1) 


rye ¢— paccToAHve JO WeHTpa MpoToHa, BbIpaxKeHHOe B COOTBeETCTBYIOUIMX 
eMHUIaXx. 

TeoperHyecKoe HCCJIeoBaHHe BoMpoca O CTPpyKTYpe MpoTOHa ABHJIOCb Obl 
HaHOoslee MOCMELOBATeJIbHbIM IIpH paCCMOTPeHHH STOTO BOMpOca Ha OCHOBe CTPO- 
ToH moseBolw TeopHu. OqHako, NOCKOJIbKY Takoe pacCMOTpeHHe BCTpeuaeTcA C 
Cepbe3HbIMH TpYHOCTAMH, Mb! OyleM pelaTb ITOT BOMpoc, HCXOJA H38 HeEKOTOPbIX 
(PeHOMeHOJIOFHYeCKHX MpeANOcblIOK, MpHOJIM2KeHHO. 

B cBA3H C 9THM BOCIOJIb3YeMCH H3BECTHBIM MpeCTaBJIGHHeEM O MpOTOHe Kak 
O KepHe, OKpY2KeHHOM Me30HHBIM OOv1aKom (*,°). IlycTb sto oOaKo OOpa3yeTcA 
OJHHM Me30HOM. 

M13 usBecTHOro peJIATHBUCTCKOrO ypaBHeHHaA Jin ‘Y-BoJIHOBOH dyHKUHH 
yaCcTHUbI C MaccoH m HM CnHHOM 0), ABHwxKyulelicA B Move c MoTeHHasom V(r) 
(cm., HampuMmep, (*)), HMeem: 


AY + 25 [(E —V)* — (mc2)] 8 = 4nd, (2) 


rye E=ik-0/0t; D—mnnotTuocTtb ucTouHHka; k& HW C — H3BeCTHbIe MOCTOAH- 
Hble. II[pHHas, YTo mpolecc McNycKaHHA Me30Ha B3aBepIIIeH HW UTO Me30H B3a- 
HMOjeHCTByeT C KepHOM, NOJIyuHM: 


AY + a> [(E —V)? — (mc?)?] ¥ = 0. (3) 


Jl onpeyeneHnua noTeHuvasa B3aMoyelicrBua V Bocnosb3yemca rumore- 
so HW. E. Tamma o «juccounaltuu» me3oHa Boule KepHa Ha napy HYKJOHN — 
aHTHHYyKJIOH *. Torjla B Ka¥ecTBe MOTeHIMaa B3aHMOJelcTBUA TakOii Napbl Cc 
K€PpHOM MOXHO TIPHHATS OOBINHBIN noTentMan IOKxasa 


V (r) = — 2 exp (—xr), (4) 


rye fF — paccTosHue OT TOYeYHOrO KepHa AO WeHTpa MesoHa-Mapbl **; g, — HyK- 
JIOHHBIM 3apay KepHa; 2 — «aQPeKTMBHbI» 3apxA MesOHa-Mapbl, * = pc/h; 
wu. — Macca OObIdHOrO 7-Me30Ha. 


* OueBH AHO, B pesyJbTAaTe Tako «NHCCOWMAMH» Macca Me3OHa mM BO3pacTaeT M0 CpaB- 
HeHHIO C MaCCOH OObIUHOrO m-Me30Ha. B NepBomM NpHONWKeHHH MbI, JIA MpPOCTOTbI, CUHTAeM 
KePH 3aKPerJICHHBIM B Hayaie KOOpAMHAaT. 

** OTMeTHM, 4TO JIMHeHHbIe pasmMepbl Tako appl ~ h/2Mc, rye M—macca nyksona, 
OyAyT 3HaYMTebHO MeHbIe paguyca Me30HHOTO ObnaKa ~ hi/wc. 
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Pemenne ypapHenua (3) unjem B Bye 


Y (r,t) = exp(— i t) ® (r), (5) 


rye ¢— BpeMa; ¢ — nocTosHHas ¢ PaSMePHOCTHIO SHEPrH, AIA MpOcTOTh! cuH- 
TaeM ee JCHCTBUTEIbHOH BeNMYMHOM. OTO sHayT, YTO MBI MEM crTal{Monap- 
Hbl€ PeWICHWA Jin Halle CHCTeMbI KePpH — Me€30H, MpeMOIO2%KUB, TO Hapy- 
IeHve CTaWHOHapHOCTH IMpOWCXOQNT, HampHMep, B coracuH c¢ runore3oit 
M.E.Tamma v3-3a anHurvsisllu WeHTpasbHOrO KepHa C BOSHHKIUMM rpH O6pa- 
30BaHHH Wapbl AHTHHYKJIOHOM. 
Bpoqa MOMApHble KOOPAMHATHI, MpeAcTaBuM MpocrpakcTBeHHYIO YacTb (pyHK- 
uuu O(r) B Bue 
® (r) =R(r)¥ (9, 9). (6) 
C nomoulbio COpINHOH mponezyppl (5) us ypaBHenud (3), yura (5) u (6), 


noslyuaem id yrmopo yacru Y (9, ©) dyHKuwH ‘ usBecTHOe ypaBHeHue, 
peleHvemM KOTOporo OyAyT ctbepuyueckHe yHKIWBH: 


2044 (L—m)!\"e ; 
Yim = (Ee fram) | Ppt (cos 9) etme (7) 
Peto) coi — Nene <sucia:' 1 == 0. Lo Ores pei [oe ee, be el 


P! — HeHOpMHpoBaHHble NpcoesuHeHHbIe tbyHKuMH JlexKaHApa m-ro mopsyKa), ° 
M ypaBHeHve Jin pagqvasbHon uactTu R (r): 


d?R S — B2 L(1 4 
aaa pm 2 dR + [A+ 2 28 exp (— xr) — exp ( Qur) = 1R=0 (8) 


r dr r 


fee 8 =='0,9,/hc; A = (2? —- mic*) | hc?) ; 
J(1a CYyULeCTBOBAHHA CBASAHHbIX pelleHHl HeOOxoyuMO, uTOOb! A< 0, T.e. 
yToOpr ¢<_ mc?. Torga mpH r— co Sg Ri(r) Oywer BecTH ceOA Kak 


exp (++ /2), rae p = 2r/ro, fp = (V — A) 2. Ouesugquo, MbI JOJDKHEI B3ATb B 
9KCMOHeHTe 3HaK MuHyc. IlosTomy pemenne ypaBHenua (8) MBI OyemM uCKaTb 


B Buje 
R (r) = exp (—¢/2) f (p). (9) 

YpapHenve Jia f(g) uMeeT BUA 
p+ (2-17 ie 7 (ipBe= 1) | pte tore Tih 1) f= 0, (110) 


rye B= Be/he, a =~xr,/2 (WITpAxu OsHayatoT AuddepeHitMpoBaHue m0 p). Pas- 
JIOKUYB B 3TOM ypaBHeHHH exp(— ap) H exp (— 2x0) BUBSBeCTHbIC PAI, Hem, 
corsiacHo (°), pemleHua ypaBuenua (10) B cbopme 


F(p) = piw(e), wo) = Dd) ano. (11) 


k=0 


JlelicrBya OObISHBIM cMOCcOOOM, Mouly4aem: 


Sees (12) 
1=[5 Cen 0» 
ee ag + 
oe eee eo. ae) 


v=0 


Bosu3gu ¢ = 0, rye MOMKHO OrpaHHUMThCA HavaJIbHbIMM YIeHAMH pa3sJIO%Ke- 
Huii exp(— xr) uv exp(— 2xr), ypaBHenue (8) MoxeT ObITb MIpHBeQeHO K  BBI- 
poxjeHHOMy runepreoMeTpHyecKOMy ypaBHeHMio, M cro pelllenue OymeT HMe€Tb 
BU, aHavliornuHbli (9), HO w(p) 3qecb HY2XHO 3aMCHUTb Seip eae runep- 
reomerpHueckol (byHKuMelt (Iloxrammepa). 

B curyyae 2Ke MpOH3BOJIbHBIX 3HaYeHHH p HeTpyAHO BHAeTb, YTO 3a cueT. 
nepporo useHa dopmysb (13) k-H aie paga (11) upu k-> oo OyyeT BecTH 
ceOs mpumMepHo Kak (d/R!) op (d = const), T. e€. IpH p— oo CyMMa sTOrO pxqa 
6yyeT BOSpactaTb Kak expp. Ilostomy HeoOxoxumMo OOOpBaTb BOspacTalolLy0 | 
yacTb paya (11) Ha HeKOTOpOM f-M 4JIeHe, B3AB 


Goo 7, eo = By =O (14) 


Torjga BMecTO BO3pacTalollel YaCTH pa Mbl NOJyYHM MOJIMHOM CTeNeHH 
(n—1), a R(p) c ocrapiueiica (GeckoHeuHOH) uacTbio psa (11) mpH p—-oo 
AbICTpO yOpiBaerT. 

M3 (14) nerpyquHo Haliru e: 


8° (u/m) + (n+ j) {182 + (2+ )"] — 84 (u/my"" (15) 
iti 


a 3aTeM UH fy Kak *yHKuMIo n, j, B wm. 
TakuM 06pa30M, BOJIHOBad (PyHKIMA Me30Ha C MaccoH m, OOpasyrouyero | 
OO1akO BOKpyr KepHa, MMeeT BU 


€= mc 


W (rt) = exp(—iz ¢\¥3 m (9, ©) R(r), (16) 
rye 
R (r) = e-*2p/ DS) apok. (17). 
k=0 


M3 ycnopult HopMupoBKu 


DN mict 62) 2112 : / 
a,~| a | (TQj3yeh “@=1,2). 


Sametum, uTo npn B*>>0, cormacHo (12), j OygeT NoOMO*KNTeDHBIM (T. e. 
R(r) He 6yeT uMeTb B HyJe MOsI0ca) TOMbKO Korga 1 > 1. SHauuT, cambmM 
HU3IIMM COCTOAHMeM paccMaTpHBaemMol cucTembI Oyyer P-cocTosHue. 

SaBUCHMOCTb MJIOTHOCTH Me3OHHOrO OGJIaka OT paccTOAHHH mpHOuwM2xKeHHO 
corsiacyeTcad c 9kCnepHMeHTOM pu 2j = 1. Orciogza 8 = gyg./hc~ 1,118. 

B 3aksloueHve CuMTaIO JOJITOM BbIpasvTb rayOoKylo OwarofapHocTb akaj.. 
H. H. Boromo6opy 3a WeHHbIe KOHCYJIbTaun. 


Vucrutyt du3suKu Ilocrynusto 
Axanemun uayk YCCP 2T XV AN957. 


UMTHPOBAHHAA JIMTEPATYPA 


TE. E. Gham bers, R. Hols trader Physa Reve. 103,Now 5s l45aenlOo6)s 
29. ®epmu, Jlekunn o m-me3onax u HyKsOHaX, M., 1956. 3 9. Oepmu, Saementapupie 
yactuubl, M., 1952. * IT. Bere, Jlexunu no reopuu atomuoro agpa, M., 1949. °® II. Tom- 
6 aw, IIpo6mema MHOrMX YacTHL, B KBAaHTOBOH MexaHHke, M., 1952. §°B. HW. CMupuos, 
Kype spiciuett Matematukn, 2, M., 1954, crp. 139. 
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Jornzagm Akanemun nayrk CCCP 
1958. Tom 119, N 3 


PH3HKA 


A. A. 3AMWEB u B. E. MHLLYK 
®OPMHPOBAHHE CTPYKTYPbI TJIASMbI MPH PA3BHTHM PASP AA 


(IIpedcmasaeno axademuxom M. A. Jleonmosuuem 23 XI 1957) 


Kak H3BeCTHO, Nla3Ma pa3pAa MpH QMHHIX paspxALHEIX MpoMexKyTKax, 
OObIYHO HaSbIBaeMas MOJIOXKUTEJbHBIM CTOJOOM, He BCera MpescTaBsser coboli 
oAHoposuyto oOulacrs. IIpH MHOrHx ycIOBHAX NOMOXKUTEMbHBIM CTONO pacnajaer- 
CA Ha CBeTAULHeCA CJIOH, pasjeJIeHHbIe Ooslee TEMHEIMH MpoMexkyTKamu. B takux 
CJIyYaAX MJIOTHOCTbh 3apAKeHHBIX YACTHIL TOO M Apyroro 3Haka, CKOpocrTH jpeli- 
(ba UaCTHM, d/IeKTpOHHAd TeMMepaTypa HM Apyre silekTpMyeckhe u KHHETHYeCKHe 
BeJIMUHHBI MWa3Mbl UMeIOT BUOJIb OCH paspAJla Tako %Ke MepHowuyecKH uu 
NOYTH MepWoduyecKHH XOf, KaK MH SAPKOCTb CBeYeHHA rasa. 

Hamu UiccJleqopasica mpollecc ycTaHOBJIeHHA CTaOMJIbHBIX B IMpocTpaHcTBe 
CJIOe€B B HMMYJIBCHBIX paspAax Np JaBennax 4,5; 3,8 u 2,8 mM pr. cr. B BoJO- 
pone. Paspaqupli cocyq mpecTaBian coOoH WHHHApwueckylo CTeKJAHHYIO 
TpyOky WvametTpom 3 cM, CHaOxKeHHYIO JBYMA MJIOCKUMM SuIeKTpOMaMu, OTCTOS- 
IMMH [pyr oT Apyra Ha 9co. B kayecTBe HCTOUHKKa NMTAHHA paspaAnHoH TpyOKu 
HCMOJIb3OBaJICA TeHepaTOP MOBTOPHAIOMUXCA MHKPOceKYHAHBIX AMMysIbcoB. Kou- 
TPOJIb 3a POPMOM UMMYyJbCa WM U3MepeHHe efO ANMTebHOCTH MpOH3BOLU MCh pu 
NOMOWH CHHXpocKoNa Co CellWaJIbHOH KaJIMOpoBKOH BpeMeHN, BMOHTHpoOBaH- 
Horo B renepatop. Mmny.ibc uMeuI JocTaTOUHO XOPOLly!O NpAMOYTOJIbHY!10 cbopMy. 
J[sMTeJIbHOCTb Mepeduero PpouTa UMiyJbCa coctapaanaO,] ucek, AMTebHOCTb 
BapbupoBaJlacb oT | yo 10 vcek, YacToTa NoBTOpeHusA Opiia 100 ummysiBcoB B 
cekyHly. AmnuutTyfla Toka, NpoTeKatomlero B NposoJKeHHe HMNYJIbCHOrO pa3- 
pada, MofepxkuBaslacb Bclo,y paBHow | a. Mexay uMMyJbCHBIMH paspxaMu 
MIpOxoAuO 3HayuTeIbHOe BpeMA, HeOOxoAuMoe AIA paclaa Ma3MbI OT Mmpe- 
Abikyuyero pa3spsfla. 

M3mMenaa JJIMTeIbHOCTh UMITyJIbCa HampsAKeHUA 7, NpHJIowKeHHOrO K TpyOKe, 
MbI MOrJIM OGOpBaTb Mmpollecc OOpa3s0BaHHA CJOUCTOFO MOJIOMKUTeMbHOFO CTOMOAa 
B pa3sMuHbIx cTaquax. Ilpu stom HaOsoJaeTCHA MOCJeOBAaTeJbHOCTh ABJEHHH, 
noka3aHHad Wid aBsenua 3,8 mm ua phe. 1. YuuTelBas, YTO BpeMA SKCNOSHILU 
pu dbororpabupoBanuu paBHAOcb 1/4) CeK., CIeEMYeT OTMETUTb, UTO Ha CHUMKaX 
nowyyasloch H300paxKenve UHTerpasbHOM KapTHHbl Ha O COBepIeHHO MHJeHTHY- 
HBIX paspafos. Ha puc. 1, a MoKa3aH pa3pAaA B TOM CTaquM (t= 4yCeK), Kora 
OH HallosHaeT TpyOKy CBeueHHeM KaTOAHOM OONacTH, (bapaeeBbIM TeEMHBIM ITpo- 
CTPaHCTBOM HM OMHOPOAHHIM CBeYeHHeM NOJowUTeIbuOrO cToNOa. pu Aauresb- 
HOCTH HMMyJibCa oKoJIo 4,5 u.ceK Ha KaTOLHOH CTOpOHe NOORUTEMbHOrO CTONOA 
MOXKHO MOJMeTHTb OHH HepesKu ycrounBpI coh (puc. 1, 6). Ilo mepe Nawb- 
Helillero YBeJIM4eHHA tT OMMH 3a ApyruM Ha paBHbIX pacCTOAHUAX [pyr oT Apyra 
BOSHHKaloT HOBbIe CJIOH. PaccToxHHe MexKy COOTBETCTBYIOULMMH TOUKAaMH CO- 
CeMHUX CJIoeB (A1MHa CJIos) ds paBuo 2,7 MM. XOTH MOMEHTHI NOABJICHHA OTMEJIb- 
HbIX CJIO€B He MOFyT ObITh YCTAHOBJIEHbI C OOJIbINOM TOUHOCTbIO, Tak Kak O4ep- 
TAaHMA CJIOCB BbIPHCOBHIBaIOTCA H JleaioTCA OTUCTIMBbIMH TOCTEINeCHHO, BCE KE 
C YBeEPeCHHOCTbIO MOKHO CKa3aTb, ITO OOULee UX UMCJIO pacTeT MPOMOPUNOHAabHO 
BPeMeHH, MIpolllesuemy MocJie NOABJeHUA MepBoro cso”. PesysbTaTb! HaOmMONe- 
HUM Jan CuleLyroulve KOMUeCTBA CJIOEB NM B MOJORKUTEHOM CTONOE TIpH pas- 
JIHUHbIX JJIMTCIbHOCTAX MMMyJIbca 7: 

T, UCeK mown oe 10) 
n il a SE Na) 6* 


* Tlocnequult col co CTOpOHb! aHoga Hepeskul. 


Mp BuMM, YTO Ha OOpas0BaHHe KaxKJoro MocwJesylousero COA B CpeAHeM 
mpuxoqurea Bpema 7, HecKoJbKO GSombulee 1 wcek. Dro omMcane OTHOCHTCA 
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W K JlaBulenuam 4,5 4 2,8 MM pT. CT., 3a HCKJNOYeHHEM TOFO, UTO AJIMTCJIbHOCTb 
WMIIYJIbCa t= t,, IPH KOTOPOH B HataJe NOJOMAKUTeMbHOTO cTosi6a BbIPHCOBbI- 
BaeTCA MepBbiit YCTOHYMBbIM COM, a Take VIMHa CJIOA d, IA pa3JIMUHbIX 
JaBJIeHHit HMeIOT pa3Hble 3HaueHHA, KaK MOKa3bIBaloT CJlefyloulMe AaHHble: 


p, MM procer 92,8 °°°3,58 © 4;5 
MM 4 Ding imal 


ceK ii Uma S 
TIpocreliinee oObACHeHHe HaOJNOaeMbIX ABJIeHHI MO*KeT ObITb OCHOBaHO 
Ha IpeAMouIox%KeHuH, YTO OOpasoBaHhe YCTOMUYMBHIX B MPOCTPaHCTBe CJlIoeB HauH- 
HaeTcad mocse Toro, KaK KaToHad OOJlacTb MmpHOmuxKaeTcA K CTaOHJIbHOMY CO- 
CTOAHHIO, COOTBETCTBYIONLEMY pa3BHBUIeMycA pa3spsaAyy. 
[lp Hu3KuX JlaBJIeHHAX pa3BHTHe CaMOCTOATeIbHOTO paspxAta OOycsOBIN- 


BaeTCA CHJIbHbIM HapaCTaHHeM 3JJIEKTPOHHbIX JaBHYH B Tas3e. Ocunasorpaduye- 


CKaA 3alHCb pasBUTHA paspxAa pH STHX YCJIOBHAX MOKa3bIBaeT, UTO Me*K]LY 


MOMCHTOM Hayavla Mpo6os MH MOMeHTOM, Kora TOK 1poOos MocTHraeT yCTaHOBHB- — 


Werocd 3HaveHHA, B 3aBHCHMOCTH OT JaBJICEHHA HM COpTa Ta3a, PaCCTOAHHA Mex]TY 


SJIEKTpOWaMH HU BeJIMUMHbI MepeHallpA2xKeHuA Ha SIeKTPONax, MPOXOAHT BpeMA 


nopsiKa ot 1 pceK JO HeCKOJIbKMX JecATKoB MUKpocekyHA (', ”). [Ipegnoma- 
raeTcA, 4TO 3a 9TO BPeMA B MpPHKaTOLHOM OOMacTH MpowcXOAUT HakorJenHe 


TiJIOTHOCTH MpOCTPpaHCTBeHHOTO 3apHfla, olpefesAIoulero KaTOAHOoe MaeHHe | 


MOTeHHasla, WH GopMupyercA Mla3sMa, CJlyxKawad AA NepelayH Toka u3 
o6acTH KaTofa K anony. J[petipectetin yKa3biBaetT (*), YTO Mepexo OT TayHCeH- 
JOBCKOrO pa3psyja K CaMOCTOATeJIbHOMY paspAAy CHJbHOTO TOKa XapakTepH- 
3yYeTCA HeCTaOHJIbHOCTAMH UM KOJIeOaHHAMH. 

O6o3Ha4an CTATHCTHYeCKOe BPeMA SallasAbIBaHHA ft; UH BPeCMA Mpoxo*wTenHA 
TOKa Yepes TpyOKy ty, HMeem 7 = t+ fy. B yCIOBMAX ONbITOB ft) MOP IO COCTaBJIAT 
JleCATbIGC MHKPOCeKYHbI, H HM MOXKHO NpeHeOpeyb NO CpaBHEHHIO C BeJIMUH- 
HOH t,. Crelyer NpeANOOKUT, YTO BPCMA 7, HCHTHUHO C BPeMeHeM MocTpoeHHA 
KaTOAHOHK O6aCTH C OMpeeJICHHbIM KaTOAHBIM NaeHHeM, NOLXOAAMHM Aint OObIY- 
HOH (opMbI Tyleroulero paspxga. Kak BUAHO M3 IpHBeeCHHEIX BbILMEe pesyJIbTAaTOB, 
3TO BPeMA YMeHbillaeTCA C POCTOM JaBJeHHA. OTMeTHM, 4TO paHbilie anaJorHuu- 
HbIM pe3yJIbTaT Obl] MOMYYeH WA 3aBHCHMOCTH. BpeMeHH pasBUTHA MpoboA OT 
jlaBlenusa (1). CkopoctTb, C KOTOPOH MpoOWCXOAUT paccJoeHHe NOJO*KUTebHOrO 
cTo6a, MOKHO OXapaKTepH30BaTb BemHUNHOH d,/T, KoTOpad pacTeT Cc yMeHb- 
IeHHeM JlaBJICHHA, Tak KaK IIpH 9TOM pacTeT JJIMHa CJIOA ds; MpH WaBenuu 
3,8 MM 9Ta CKOpocTb paBHa MpHOuusuTenbHo 2,7-105 cm/cex. 

TakHM oOpa30M, IIpHBeJeHHbIM IKCMepHMeHT NOKa3aJl, TO pH pa3sBUTHH 
pa3pAla BO BpeMeHH (PUKCHPOBaHUble B MpOCTpaHCTBe PeryJAPHbIe COM BO3- 
HUKalOT PaHbile Ha KaTOAHOH CTOPOHe MOJIOKUTeIbHOTO CTON6a, H CMONCcTOe 
COCTOAHWe MOCTeMeHHO pacipocTpaHsAeTcA B CTOPOHY aHosa Co CKopocThw, Jo- 
CTHTalollei HeCKOJIbBKUX TBICAY MeTPOB B cekyHAy. [lowyueHHble pesysbTaTHI 
He MIpoTMBopeyaT Teopuu Tomcona (4), cormacHo KoTOpoH cJIOH B pa3spajte 
mpeAcTaBJAd1oT CoOOoK, B HEKOTOPOM CMbICJie, MOBTOPeHHe KaTOHOH oOsacTu. 

HeoOxoMMo OTMeTHTb, 4TO, HAYMHAA C AMTeMbHOCTH HMMYJIbCa OKOJIO 7— 
8 pcek, HapALy co cTaOHJIbHbIMM CJOAMM, pacnoslaraloluluMuca Ha KaTOAHO!t 
CTOPOHe MOMOMKUTeMbHOrO CcTONOa, BO BCeli OCTaJIbHOM YacTH OOHapyxKuBaloT- 
cH Apoxkamue cou, Ha puc. | 2 Aporkatitve con MpoABUsIMCh B Bue HeYeTKUX 
momepeyHbix momoc. He umeerca HuKaKUX YKa3aHHl, YTO NOABJICHHe TAKUX C0eB 
HeMOCpeACTBEHHO CBA3AHO C YCJIOBHAMM, CYIeCTBYIOULMMH BOWH3M KarTojia. 


Mockosckult rocyapcTBeHHBIt yHuBepcuTerT Toerynuno 
uM. M. B. Jlomonocosa 16 XI 1957 
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Puc. 1. a—7t=4 wcek; 6 —4.0 uceK.; 
@—6 ucek.; 2—Y pcek. Ciepa — KaToy 


TAH, T. 119, Ne 3, Satuesn, MultyK 


jloknann Akanzemun Haykx CCCP 
1958. Tom 119, Ns 3 


PH3SHKA 


3. A. KAHEP 
WHKJIOTPOHHbIM PESOHAHC B NJIEHKAX 
(Ipedcmasaeno axademuxom JI. J]. Maxnday 31 XI 1957) 


1. UukaorponHbiit pesonaHc B MaCCHBHOM MeTaJile, Teopua KOTOporoO T0- 
cTpoeHa B (1~*), HMeeT MeCTO B MapaJVIeJIbHOM MOBepXHOCTH MeTaJa MOCcTO- 
AHHOM MarHuTHom movie H(H, 0, 0), Korgqa yacToTa BHelIHero mepeMeHHoro 
MOJIA © KPaTHa JaPMOPOBCKOM YacToTe Mpeleccuu aekTpona QQ. = eH/mce * 
(o6o3Ha¥eHHA Te xe, 4TO H B (},?)), 

B HacTOAMeM cOOOMeHuM NpHBOAATCA pesyJIbTAaTbl BIYHCJIeEHHA NMOBepxHoO- 
CTHOrO MMMefaHCa MOHOKPHCTaJIJIMYeCKOM MJICHKH MeTaJa TOJMMHbI d B ycuo- 
BHAX Pe€3KO aHOMaJIbHOrO XapakTepa CKHH-9PektTa, T. e. Kora aspPexTus- 
Had rutyOMHa 3aTyXaHWA TOKA Oosgq = (c?|Z|/2nw) Mama MO cpaBHeHHIO co 
BCeMH J[PyrHMH MapaMeTpaMu Pa3MePHOCTH JVIMHbI: MaKCHMaJIbHbIM pajMycom 
opOuTHI 7, AMHOH cBoOozHOroO mpobera J, TomMMHOH nneHKH d. IIpu stom, 
e€CTECTBEHHO, MpelmouaraeTcA, YTO AwMHa mpoOera / saBAeTCH HanvOoubUet 
cpeqH BCeX STHX BeJIMYHH, TaK Kak ycmoBMe 2ar< 1 (2Qrr/l = 2n/Qt, = 
= 2r/wt,<_ 1) oOecneunBaeT BO3MOXKHOCTb pe30HaHca, a BJIMAHHeE pa3MepoB 
OOpasila MOKeT CyYIIeCTBCHHO CKa3aTbCA JIMMIb mpd d<2r. JleticTBn- 
TeJIbHO, mph d>>2r (d—- 2r S-8,9q) JeKTPOHbI, MpHHUMalolve yuactTue B 
pe30HaHce, «He 3HaIOT» HHYero O HaJIMYHH BTOPOH rpaHMI[bl MJIeHKH, WM MOBepx- 
HOCTHbIM MMMeaHc MWJICHKH B STOM CJlygae COBMaflaeT C MMMeaHCOM MaCCHB- 
HOrO MeTaJIa (C TOUHOCTHIO JO YNeHOB nopayKa exp (— d/dsqq)). 

IIpu d<(2r Ta wacTb 9JeCKTPOHOB, y KOTOPOH AMamMeTp OPOMTbI B MarHuT- 
HOM nove 20=2rsing >d (o— yrom mexyy HampaBsenuem H u cKopoctbio 
QJIEKTPOHA V), HCMbITHIBAIOT COY/apeHHA C OOeMMH CTOPOHaMH IJIeEHKM MU MO9TO- 
My He yuacTBYIOT B pe3OHaHce (Mpegqmosmaraetca AudpysHoe pacceAHHe 93J1eK- 
TPOHOB). OctTaJIbHble 3JIEKTPOHbI, Y KOTOPbIX CKOPOCTbh COCTaBJIAeT HeOOJbIOM 
yroJl C MarHHTHbIM MoJieM (29 <(d), mo-npexkHemMy, HMYerO «HE 3HaIOT» O BTO- 
pol rpaHuue UW JaloT BKWIay, B pe3sOHaHC TaKOM 2%Ke, Kak H B MaCCHBHOM o6- 
pasue (d = oo). 

Ucxogqa u3 Tako (u3vuecKOH KapTHHbI ABJICHMA, JIerKO NOHATb MpHBO]N- 
Mble HWKe (POPMYJIbI [JIA IIOTHOCTH TOKa HM MOBepXHOCTHOrO MMMefaHca MVIeH- 
KM, MOMYYeHHbIe MyTeM cTpororo pelieHHA ypaBHeHuH 3aadH. 

2. TlomHaa cucrema ypaBHeHuit cocrouT u3 ypaBHeHuii Makcpewia uM  Ku- 
HeETHYCCKOrO YpaBHeHHA JIA QOOaBKH K (epMHeBCKOM PyYHKUMA pacnpeyeeHna. 

B (4) noka3aHo, 4TO JIA HaxO*KeHHA TeH3Opa MOJHOTO MOBeEPpXHOCTHOLO UM- 
MeqaHca Zyy = (4ze/ic?)OE,(0)/0E’ (0) yqoOHo nepeliTu B ypaBHeHWsIx K KOMMO- 


HeHTam @Dyppe mo KoopyuHatam. IIpu sTOM 


oc 


ju (2) = (BE) —=\ gus (bs) Go (R) dk, (1) 


rye MY (k) — cbypbe-KOMMOHEHTa MMOTHOCTH TOKa B MaCCMBHOM MeTase (yuH- 
TbIBAaIOlad CTOJKHOBEHHA S/IeKTPOHOB c rpaHuuet z= 0) (7,*), a Bropor 4eH 


* 3a mocmeqHee BPeMA MOABHIOCb HECKOJIbKO 3KCII€PHMCHTAaJIbHbIX pa6or @), B KOTOPBIX 
coo6maetca o Ha6wOLeHHH MpexckasanHoro B (1) sdpexTa Ha page MetTasos (Sn, Bi, Pb, Cu). 
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B (1) o6ycOBJeH HaJIMYHeM BTOPOH MOBepXHOCTH TVJIeHKH 2 = ele 


max 


co p re a 
Quy (b; k= al é \ aoa Up (€) at | Uz (71) | Cos [kd sgn Vz (71) + 
: aoe 0 —oo 
at ea vdrs| ds,\ exp (by dts) vy (§) COs [ea sgn Uz (t%) + - jets [ae (2) 
V4 S(T) ag a 


B ctbopmyuie (2) u B Ww (k) uepes s(t) (cm. (4,?)) 0603Ha¥eH OM KaMIIUM 
MpeWiecTBYIOUMM t KOPeHb OMHOTO W3 CJIeyIOWHX ypaBHeHHi (cM. (°)): 


| \ ved, | = 0; d (ocTambHble O603HaueHHA cM. B (?,?)). 

S(T) 

®opmyuibl (1), (2) aABAAIOTCH TOUHDIMH HM CIpaBeJJIMBbI MpH JNOOOM yrule 
HaksioHa H OTHOCHTeIbHO MJICHKH HW MpOW3BOJIbHbIX COOTHOLICHHAX MexK]Ly BXO- 
JAMLMMM B 3TH (bopMybI NapamMetpamu. IIpu d—oo jy (k)—> i) (R). 

Bprancaenve j, (k) B OOMleM Cuyyae MpecTaBaeTCA 3aTPyHUTCJIbHBIM. 
IIpuBeqeM OKOHUATEJIbHbIM pe3ybTaT pacueTa C HOMOL[bIO MeTOZa CTa- 
WHOHapHoH «bash Id =culyyad, Korga S.9(~1/|k|)<cd,  min(v/Q), 
I/(1+- oto) (aHOMasbHbI cKuH-sppext), d<c (pmex — prin) /eH ==2r (np 
KBapaTHYHOM 3aKOHe Jucnepcuu ¢(p) = p?/2m stu HepaBeHCTBa OTBeYaloT 


Meo, 7, Aha. ae" or) 


a 3 ayy (Giz © ») C Gy (R') dk’ 
jy (A) = Bee (eae ™ : Wace 
0 
5 tin (ee Ne pl as: 1 
— tus | Grape Gol) deb +8. (@)0(F =) . (3) 
0 
rye 
oe (e nn, do a oe Hole 
Le? enn jee tl 
e v ae Y 
Cv = 375 4\ (3+ exp (— 2ry)) + 3 \ 49] (4) 
04 G2 
_— 27 
= . @ 2rv poh leis de 
amy = Oni pA a \ ye 


0 
a TOUKH %,, T+ og ONpeeAIOTCH WS ypaBHeHHA C| py (t,) — Py (t2)| = eHd 
(Uz (ta) = 0), MpHyem np o<o< ae, t7+9,Ceo<a+ 9, TpaekTopuA duleK- 
TpOHa MOMellaeTCH WeIMKOM BHYTPH IJICHKH, a B OCTAJIbHbIX CJIyYanx 9JIeK- 
TPOH TIPH Kax%KOM OOopoTe cTaJIKMBaeTCA C OJHOM M3 MOBepXHOcTell MVIeHKH 
(cm. puc. 1). [Ka mpocrorsl paccMaTpuBaeTcH TOJbKO OfHa BbINyKsad WeH- 
TPaJIbHO-CHMMeTPH4HAA MOBepXHOcTb WMepMH, XOTA pesyJIbTaT JIerKO BbIMMCBI- 
BaeTCA HM B OOLIeM Culyyae HeBbINyKsOM noBepxHoctu. IIpa Hamu HeCKOJIb- 
KUX (PepMHeEBCKHX MOBepxHocTeli (HECKOJIbKO 30H) Qyy HW Cyy CyTb CYMMbI BBI- 
paxKeHMH, aHaJIOTM4HBIX (4), No Bcem 30HaM. Korga d>2r, o,==0+ o, Ul 
(3) copmanaet c copmysio# (5,13) yaa Ay, HU Cy, B MaccuBHOM Merause (1). 
IIpH KBagpaTH4yHOM 3aKOHe AucHepcuu u yy = const 

6: 290 sin 29 299 ; : Ps. 

Qxx jj ena, ] - -:sin2g9}; any = QO; 


o ner 16nmert * a : d 
Re p = 3h3 ’ iy. = aneslit (+) 


(5) 


yy 


472 


(aHaJIOrHuHbIi BUY MMeeT Cyy; MPH 9TOM OCcb Ox BbIOpaHa MO HallpaBJIeHHIo 
BekTopa H). 
_ B to o6sacru yacToT uM MarHuTHBIX Mosel, rye | 1 —exp (—2ry)| <1 
(v. e, BOM3H pesoHaHca MB CHJIbHOM MarHUTHOM nove (2m | y|<1), unenamu, 
He coflepxauiumu [1 —exp(— 27y)]"*, MoxKHO MpeneOpeub (ec ~, He Maw). 
OxonyaTesbHble (POpMyJIbI AIA To- 
BePXHOCTHOrO MMIle{aHCa MJIeHKH MbI BbI- 
TMIUeM JIMUb Mp KBaypaTHYHOM 3aKO- 
He J[MclepcHu, OrpaHHuHBUIcb B Cuy4ae 
MPOW3BOJIbHOM AMcnepcHH OOUIHMH 3aMe- 
yanuamu *. IIpn v, = const 


20 9-+sin 299)—"/s 
0) = Gens feoue te : Z09 =0; 


yy 
2 (6) 
Zmacc) = Zo {1 — exp (— 2x y)}h; Puc. 1. ®epmMuesckad mNoBepxHocTb ¢(p) =F 


Zo — "mMneqaue MaccHBHOrO MeTaJna npn H = 0 (8). Ec o, <1, TO mpu 
BBIYHCJICHHH NOBEPXHOCTHOrO HMMeaHca HeEOOXOAUMO yJepXUBaTb BCe JICHBI 
B jy (Rk) (BKOGaA WICH C Cyy). 

3. Ananmu3 popmy (3) — (6) noKasbiBaeT, uTO B MeHKe TOMMMHE! d<2r 
MMeeT MecTO cBOeoOpasHas aHH3OTponuaA MOBepXHOCTHOrO MMHegaHca MO MOusA- 
pusallMu MaaiollleH BOJIHbI (KOTOPOM HeT B MaCCHBHOM MeTauule): Zee s& Zyy. 
QTa aHW3OTPONHA CBA3aHa C TeM, YTO OTHOCHTEJIBHbIM BKJIajl «pe3OHaHCHbIX» 
QJIEKTPOHOB B IIJIOTHOCTb TOKa pa3vmMyeH pu j || H u j_ | H BcmeycrBue croukK- 
HOBCHHA YaCTH IJICKTPOHOB (He YyUaCTBYIOUIMX B pesOHaHce) CO cTOpoHamMu 
IJIGHKH. 

YkKa3aHHad AHH3OTPONMA MpOABJIAeTCA TakxKe HM B TOM, 4TO Zy, MpH d= 
= 2r (9, == -+ 91) HelpepbIBHO BMecTe C JBYMA MepBbIMH MpOH3BOJHbIMH 10 
Hf, B TO BpeMa Kak Zy, HelpepbIBHO, a ero mpow3sBoqHad no H uMeerT KO- 
HeuHbIM cKayoK **. Ecam depMuepckaa nopepxHocTb ¢(p) = CHeBbINyKJad (WIM 
pacnajjaeTcd Ha HeCKOJIbKO MoBepxHoctTel), TO mpousBofHad OZ,,/0H oJKHa 
MMeTb CTOJIbKO CKa4KOB, CKOJIbKO 3KCTPeMyMOB Ha NOBepXHOcTH PepMu uMeeT 
BemMunHa | Py (t1) — Py (t2)| ***. 

3 dbopmy.s (4) BbiTeKaeT Takxe, uTo ecu 2r—d~d, TO pesoHaHC Ha 
acdbteKTHBHOM Macce, COOTBeTCTBYIOUIeli IeCHTpaJIbHOMy cCeyeHHIO (py, = 0) BBI- 
“MyksioH mopepxHoctd Depmu, JOKeH OTCYTCTBOBATb, TaK KaK 3JIEKTPOHbI Ha 
9TOM C€YeCHHH OOA3ATCJIbHO UCIbITbIBAIOT CTOJIKHOBeCHHA CO CTOPOHaMH IJICHKH. 
Hi, Boo6ure, pesoHaHc Ha SKCTpeMaJIbHbIX 9pPeKTHBHbIX MaccaX NOMaBJAeTca, 
eCIM JMaMeTp OpOUTHI IA COOTBETCTBYIOILUX 3JIEKTPOHOB Oosbule d. B= To 
3Ke BpeMaA pesOHaHc Ha 9apeKTHBHbIX MaccaX B OMOPHbIX TOUKAX MOBeEPXHOCTH 
~Pepmu (3,7) (px = p™*, p™™) RB MeHKe JOJDKeH COXpaHATHCA. 


Yka3anHblit asctpeKT BJIMAHHA (POpMbI OOpa3ila Ha WHKJIOTPOHHbIM pesoHaHc 
MOXKET TIPHHIUHMabHO OOJIeryHTb TapMOHMYeCKHH aHaJIM3 pe30HaHCHbIX KPH- 


* TIpw atom opMysb WA UMNeAanHta BOJIM3H pesOHaHCa UB CHJIbHbIX MaPHHTHbIX MOJIAX 
MOryT ObITh 6e3 TpyAa NomyyeHbl c Momompt0 (3), (4), eCM yyecTb, YTO B 93TOM CwJyHae 
KOMMJICKCHBIM ~TeH30p Less IIpHBOAMTCA K PlaBHbIM OCAM IlyTeM MOBOpoTa CHCTeMbI KOOpAMHaT. 
OrmMeTuM, 4TO B OOmem cayyuae Z py H€ MOXKeT ObITb MIpHBeeH K [laBHbIM OCAM. 2To obcTo- 
ATEJIbCTBO He yuTeHO B (4). P 

** AvallOruuhoO TOMY, KaK 9TO MMeeT MeCTO JI CTATHYCCKOM MPOBOAHMOCTH IIWICHOK (©). 

*** VirepecHo OTMeTHTb, YTO KOrja KpHBad e=—C, v,=O0 ABAAeTCA MJIOCKOM H JC2KUT 

B MIOCKOCTH p, =O (9TO MOxKeT HMCTb MECTO, HaNpHMep, Mp coBlaqeHHu OHOH U3 TvlaR- 

HBIX OCeil KpHcTaia Cc OcbiO OZ), TO, U3MepAA TOJbKO NoOMOKeHHe U310Ma Ha KpHBou Z, (4), 

x = narnulax joub iol. 

MOXKHO 110 C (pp * — py”) =eHd ualitm BenuunHy WeHTpastbHoro AMameTpajp, ~—Py == 

= 2p (p, =p, =0), NepmeHAuKyAApHoro HampaBjeHulo H. Bpamaa H B mlockocTH nuienku, 

MOXKHO OMpelevIMTb BCe IeHTpaJbHDIe AHaMeTpH B ceyenuH p,=—0 (VU, = 0) u, cue ZOBaTeuIb- 
HO, HalirH (opMy KOHTypa 9TOTO ceyeHHA. 
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BLIX (pa3yYMeeTCH, MPH 9TOM IWI€HKa JOJOKHa ObITb MOHOKPHCTaJWIMYHON; J 
IyCTHMBIM yroul MO3aHYHOCTH P He JOJKeH MpeBOCXOMHTb 9/0 < 1), Tak Ka 
B IIJICHKe BO3MOXHO OCYIIECTBATh NOjaBJIeHHe YaCTH Ppe3OHAHCHbIX MMHMMY) 
mos. Hampumep, eCIM pH 3Hay¥eHHH MarHuTHOrO MNOJA, COOTBETCTByIONqert 
ocHopHomy (Q =) pe3oHaHcy Ha HeKOTOpOli SKCTpeMaJIbHOH Macce, 2p <a 
amphQao/q (q=2, 3,...,.<@/2n%), TO pesoHaHc Ha BCex rapMOHMKax 
KpOMe OCHOBHOM (= Q), RomKeH OTCyTCTBOBaTb. C Apyrol cTopoubl, B Ten 
Ke c d<(2¢ MOABAAeTCH HOBad pe3OHaHCHad YacTOTa (BMecTe CO CBOMMH rap 
MOHMKaMH), KOTOpOM HéT B MaCCHBHOM MeTaJIJIe HM KkOTOpaH COOTBeTCTBYe? 
3HaueHHIO a@eKTUBHOM Maccbl IPH © = oy, % (M™(o1) = M1 (%2)). HeticrButesnp: 
HO, Mpu @ = gQ.(9.) = geH/cm(e.) U vy—>O MepBoe cylaraemMoe B ayy sora 
pudpMuyecKH pacxoguTca. Oro osHayaeT, 4TO NpH §= 2rqvjo<I1 ayy umee? 
jlorapucpMuyecK yo OCObeHHOCTD M0 &, a CuIeQOBaTeJIbHO, UMMeqaHc MMeeT pe} 
30HAHCHbIM XapaKTep, XOTA 9TOT pesoHaHc OyfeT CHIbHO «pasMbIT». TOUHbIA 
(bOpMysJI MbI He MpMBOAMM, TaK Kak, BBMAy claOoro XapakTepa OcoOeHHOCTH! 
B Quy TpeOyeTcH yepxKUBaTb Hepe3OHaHCHY!O YaCTb, B pesyJIbTaTe Yero MO) 
JIyualoTCH BeCbMa TpOMO3AKHe BbIpaxkeHus. 

Ecau ceyenve p, = p'°) (oTBeuaiollee TOUKAM 9 HM $) COOTBETCTBYET 9KCi 
TPeMaJIbHOMy 110 @ 3HaYeHHIO SpeKTHBHOH MacCcbl, TO pe3OHaHC MPH Mpoxo; 
aujem 3HayeHun H OyyeT Oomee «OCTpbIM», YeM B Tpefbiyulem cJryyuae?} 
@MopMyJbI JIA pesoHaHCHOrO 3Ha¥eHHA MMNesaHca B 9TOM CJly¥yae MOryT ObITH 
NOJYYeHbI U3 COOTBeTCTByIOMNMx tbopMys paOor (7,”) yMHOwKeHHem Z'P&) Ha 


3 
V2 (9TOT MHOXKuUTeb NOABJAeTCA BCweACTBHe TOTO, TO MHTerpupoBanue #4 
(4) ugeT oO ONY cTOpoHy OT TOYKH g, (Py > p), cM. puc. 1). 

Bce mpvBeeHHble BILE BLIBOAbI CMpaBeAIMBbI WO TeX Op, MOKa yroJ 
HaKJIOHA MarHUTHOrO MOJI OTHOCHTeJIbHO NOBeEpXHOCTH MJICHKH He MpeBocxoyL 
Ospo/l (d/l), T. e. Tak Ke, KaK M B MaCCHBHOM MetTase. IIpu Oop: 
yrslaX HaKJIOHa pe30HaHC OTCyTCTByeT (MospoOHee cm. (?,”)). 

Yuer HelqudpysHoro xapakTepa pacceAHWA 9JIEKTPOHOB Ha TrpaHuwax Mier 
KH He H3MeHHT pe3yJIbTaTOB, TaK Kak B (7) NOKa3aHO, UTO Mp MpOH3BOJb- 
HOM (HO He 3e€pKaJIbHOM) OTPaxKeHHH SJIEKTPpOHOB OT MOBepXHOCTH MeTasia 
(POpMYJIbI [IH MOBepXHOCTHOrO HMNeanca BOJIM3H pes0HaHca MB CHJIbHO! 
mouse (1 —y || (s9@/r)'2) He 3aBHcAT OT KosdPuMeHTa OTPaxKeHHA 9duIeK- 
TPOHOB Y. OTO CBA3AHO C TeM, YTO BKJa B pe3OHAHC JaloT JIMIIb Te duIeK~ 
TPOHbI, KOTOpble BOOOUe He CTaJIKMBalOTCA C MOBePXHOCTbIO MeTasua. 

B cayyae 3epKasbHOrO OTpaxeHua (MpeqcTaBuAtollero, BIpoueM, akajleMu- 
yeCKHii MHTepec, TaK KaK 9JICKTPOHbI PacceuBaloTCA OT rpaHHIlbl NpakTuyecKH 
qupPysHbIM oOOpasoM) OCHOBHOM YeH acHMNTOTHKH jy (Rk) ~ yOuvGy (Rk) /V br & 
MOHOTOHHO Me€HAeTCA C MarHHTHbIM Moviem (cM. (*)), H pesoHaHc NOABAAeTCH 
JIMIb B WieHax cCJleqylomero nopsayKa no (1/kr)'2 ~ (Bsgq/ ry k#< 1. 

B 3akJOYeHHe NOJb3ylocb cyyaeM BbIpasuTb OslarogapHocth VU. M., JInc- 
muy u M. YW. Karanopy 3a o6cyxxjeHve NOyYeHHbIX pe3yJbTATOB. 


Hay4Ho-nccieqoBaTeibcKHit MHCTUTYT Tlocrynuaio 
paqvopu3sukH HU 27eKTPOHUKH 30 X 1957 
Axayemun Hayk YCCP. 
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Hornange Akagemun nayrk CCCP 
1958. Tom 119, Ne 3 


PHSHKA 


MW. A. KBACHHKOB 


TIPHMEHEHHE BAPHAWMOHHOTO TPHHUKNA B HOBOM METOJIE 
TEOPHH CBEPXIiIPOBOAJMMOCTH 


(ITpedcmaeazeno axademuxom H. H. Bozoarwboeem 18 XI 1957) 


B paOoTte 0 HOBOM MeTojle B TeopHH cBepxmpoBoyumoctu (1) H. H. Boro- 

JH06O0B, paccMaTpHBaxd MOjesb Bapmnua (?), B WesIAX CYMMMPOBaHHA CielaJib- 
HOrO KJiacca QMarpaMM CTPOMT TaMHJIbTOHHaH IKBUBAaJICHTHOH MOJeJIbHOM TMHa- 
MHUYeCKOH CHCTEMbI, KOTOPbIH MOcsIe HEKOTOPbIX TpeocOpas0BaHH 3allucbiBaeTca 
B Baye (cm. (*), (13)) 


H = >) 26 (b) ok — D6 (hy) 6 (he) ttnyttne0r,Oms + Dy 2Ee (F) BEB — 
k R 


Ry,Re 


J eee 
—= >) (iB, —O%,8n, — 2un,0n, BaPr,) X 


(Ry #R2) 
X (WisBas — hei, — 2,0 nBiBr,) 8 (Fr) 6 (Ra), (1) 
MpwyeM Up, U Up ONpefesAIOTCA BbIpPaxKeHHAMH (3) 
4 k 
w@=1—k= fi +ZeG). (2) 


rye 
E(k) = E(k) —E (kr), Belk) VER + OR)C, 


c= Qwexp{——}, p= s5(# lee 


1, |E(A)|<e, 
SE Wb 6 


J i © ABAAIOTCA MapaMeTpamu MoyemH Bapauna, KoTOpble, corsacuo (*), 
COOTBETCTBYIOT BeJIMUMHaM g? u w/2 cpesMXOBCKOM CHCTeMBI. 

Kak O6bIvI0 noKa3aHo paHee (4), WCXOJA U3 BapwallMOHHOrO MIpHHIlMMa 
H. H. Boromo6osa, MOxKHO MOJIyYNTb OCHOBHbI€ ypaBHeHuaA eHOMeHOJIOrye- 
ckux Teopult Beiicca u Bperra— Busbamca, NpwyeM OKa3aJlOCb, YTO MaTeMa- 
THYeCKUH alnapaT B O6OMX cyYanx upesBbIyaliHo cxoyeH. IIpumeHuM pa3BU- 
TbIH Metoy (4) K TeopHu das0Boro Mepexofa B CBePXMpOBOHHKe. Jina 9TOrO 

x oy 
mepelizem B (1) OT May M-amnuTy A By u B, K HOBbIM omepaTopaM Sh, Sp Mi 
| S%,, O6saaollMM CBOMCTBaMH OOBIUHBIX CNMHOBIX OMepaTOpoB: 


Ge = Si —iS?; G. = Si -EiSt; Bio, = */a— Sh- (3) 


IIpu nmpuMeneHwm BapualMoHHOrO MpHHIwNa K TakOH CHCTeMe B Ka¥vecTBe 
H, BplOupaem cyMMy Bua 


Ho = —DE (hom, (4) 
R 
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rye G (k) —oKa ene He onpeseneHuble (pyHKUMH, a o, = 2S; =! — OObIt 
HbI€ M3HHTOBCKHe CHMBOJIbI. Tak KaK BKJIafbl OT YIeHOB TaMHJIbTOHHaHa 
Bkoyaiomux S* una S”, mp MpHMeHeHHM BapHalMOHHOTO MpHHuWNa Cc TaKHM 
H, paBHbI Hys0, TO, OTOpacbIBad UX cpa3sy, OyeM HMeTb 92KBMBaJICHTHBIM 
TaMUJIbTOHHaH CHCTeMbI, CXOJHbI c ramHuibTOHMaHOM Vsuura: 


H =U— SE (b)o,—— >) Fk. ks) onom (5) 
k (ky #R2) 
rye 
U= DER), E(k) = Ee(#)— upon (2) Dy unowd (F'), (6) 
k h! 
(kk) 


F (Ry, Bo) = Stp,UnOn,0ng6 (Rx) 8 (Re) 


CorjiacHO BapHallMOHHOMY TIpHHUMNy BepxXHAA TpaHulla CBOOOAHOH sHepruM! 
cuctembl F wuMeeT BUY | 
F < Fsup = — §1n Sp {e—ol®} + Sp {(H’ — Ho) e—*el®} / Sp {e—*el®} . (7) 


| 

Kak u B (*), OyeM cuUMTaTb BePXHIOIO TpaHHiy CBOOOAHOH SHeprHH ee 
MpHOJIM2KeHHBIM 3HaueHveM. IIpu BbrgucueHHH CBOOOTHOH asHepruu (7) HeOOxo- 
MMO y4eCTb, 4TO OMepaTopH! B* u B B (1) COOTBeETCTBYIOT POX AeHHIO H YHHUTO- 
*KeHHIO Map YacTHU, NOsTOMy OyeM HMeTb 


F< U —26 Sin2ch S@ _ Se’ (&) —& (e) th 6 — 
R 


R 


1 ky Ry ‘ 
Se ee ee (8) 


(Ry #Rz ) ¢ 4 


Onpejesaa yHkuuu G (Rk) v3 ycJIOBMA MMHUMyMa BepxHel rpaHHub CBO- 
OOMHOH SHEprvv, NOsyyYaem CHCTeMy TpaHCIeHeHTHbIX ypaBHeHHit: 


EM=EHM+T DY Fee) thFO, (9)) 
k/ 
(k' hk) 


Pewlenwe STHX ypaBHeHuli, yuTa KOHKperHbit Bug F (k, R’) (6), MorxKHO 
HallwcaTb cpa3y: | 


G° (k) + 9 (k) c & (Rp) | 
k — | 
6 (f) V @ (k) +0 (k) 0c? ae | 
MpHuemM BewlMunHAa € (kp) onpesemaerca ypaBHeHuem: 
Rp+A 
GXer) 1 efi \ . hedk 6° (k) + 66 (hp) LL) 
c 4m? seth V B(k) +e 20 V &2(k) + c2 (dy 


Sametum, uto mph 9 =0 € (ke) =c, HW MBI MOJIyYaeM eCTeCCTBeHHbIM pe- 
3ylbTaT 6 (Rk) = E,(R). 

Sameyat, YTO MepBbIi MHOXUTENb B NOAbHTerpasbHOM BbIPaxKeHHH HMeer 
MIpH MaJIbIX C Pe3KMM MAKCHMyM B TOUKe k = kp, ui, BbIHOCA 3a 3HAaK MHTerpasa 
SHaYCHHe TaHreHCca B STOH TOUKe, MO/yyaeM allmpoKCHMallHOHHOe ypaBHeHne 
asa & (Rp): 


6 (Rp) 6 (Rp) 
pr elon ee (12) 
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M3 Hero, B 4aCTHOCTH, CJleyeT, YTO TemmepaTypa 9) =1/,c saBaAeTCA 
KPHTHYECKOH, Tak Kak pH § > 6) umeem & (kp) = 0. OgnaKo Kak pa3 B 06- 
Jiacth 6~ 6) ypapHenve (12) sump KauyecTBeHHoO anmpokcHmupyeT (11), 
NOSTOMY 3HaveHHA 6, M TeMIOeEMKOCTH B 9TOH OGWACTH TemMMepaTyp ABIAIOTCH 
OpHeHTHPOBOUHBIMH. 

Hccnenyem nopezenue yesbHoli TemmoemKocTH CHCTeMBI: 


a 2 6) [G) 1 Ble 
C= ay E(k) ch | Sie ere (13) 


6, 0 ly 


IIpu Temnepatypax BpIIe KPHTHYeCKOT, HO [Bce »%Ke MOCTATOYHO HU3KAX 

TOCJI€ H€CJIOMKHBIX BHIYHCeCHHH nmowyyaem 
Aas 
3N 

4TO, €CTeCTBeEHHO, COBNaqaeT C TeNJIOCMKOCTbIO CBOOCAHOTO 93s1eKTPOHHOrO 
fa3a TIpH HW3KMX TemMepaTypax. 

B o6slactH TemmepaTyp, MeHbIIMX KpUTHYeCKO, HO Takux, ¥TO 6),—0< 
<K6,, TemmoemKocTb corsacHo (12) u (13) umeer ocoGeHHoctTn. JlelicrBuTesbHO, 
BOM3H 4, 


(14) 


Ob (Fr) 38 
OL] a O—9 ’ 

° oh SEEN 
wer 6B HelNOocpe][CTBeHHOH OH30CTH K KPHTHUeCKOH TOUKE C TOYUHOCTbIO JO IIO- 
CTOHHHBIX CJIA2TaeMblx Oy lem MMeTb 
/~ 30,  Vmkp% 

0) — 0 27e21V i 

IIpn oveHb HH3KHX TeMnepaTypax, TaKHX, uTO 6< 6), TemmoemKocTD cia- 
AaeT M0 IKCHOHEHI Ma JIBHOMY 3aKOHY-: 

21/ 2700 

aa Vmk pc We TC 


i N7262 


C= (15) 


e—el® , (16) 


J\1a WcCCJlelOBaHuA 34BMCHMOCTH SHTPOMMM OT TeMMepaTypbI YyOOHO Boc- 
MOJIb3OBaTbCA COOTHOLMIeHHeEM 
0s il 
p= 6: Ge (17) 
IIpu TemnepatypaxX BbILIe KPHTHYeCKOMH ZHTPONMA BOSpacTaeT C pocTOM 
Temiepatypbl mo 3aKony (14). [lpn nonwxKeHuH TemnepaTypbl KpHBax 9SHTPO- 
TMM UMeeT peskKHi H3JIOM KHH3y B TOUKe 4) H SKCMOHEHIMaJIbHOe CTpemMJieHve 
K HYJHO mpu 6-0. 
Bo BpeMaA HallucaHia HacTosileli 3aMeTKH aBTOpy CTaJla U3sBecTHa pa6ota (°), 
B KOTOPOM Ta xe MpoOsemMa pelleHa 6osee KOppeKTHBIM OOpasom. IIpuBezex- 
Hbl€ BbILIe pe3yJIbTaTbl JOBOJIbHO OM3KH Kk pe3sysbTaTaM (°). B yYacrHocTy, 
OCHOBHOe ypaBHeHve (11) mp 3amMeHe BXOAAMIMX B Hero BeJMYHH C Ha © (Kp) 
MepexoJMT B ypaBHeHve (12) padotnr (>). Hlostomy, B orvmune or (°), BOmH3H 
KpHTuYeCcKOH TemnepaTypbl Hauie @ (kp) uMeet, cormacHo (11), HeKoTopoe 
pasMbiTHe. 
B 3aKksiouenne BbIpaxkalo ruryOoKylo OularoflapHocTb aKkayl. H. H. Boromo- 
6opy u B. B. Tommauesy 3a o6cyxJeHve MH COBETHI MPH BbIMOJIHeHHM padorEl. 


Iloctynusto 


Matematuyeckult uHcTuTyT uM. B. A. Creksosa 
18 XI 1957 


Axajemuu HayK CCCP 
UMTHPOBAHHAA JIATEPATYPA 


1H. H. Boron 6 0B, KOTO, 84, 8. 1 (1958). * J. Blardeen, L.N. Cooper, 
5 ARe hriffer, Phys. Rev., 106, 162 (1957). *B.B.Toamaues,C.B.Ta6a4u- 
K 0B, KOTO, 34, B. 1 (1958). 4H. A. Keacuuxos, JAH, 110, 755 (1956); 113, 544, 
PTIA19b7 ye He He boron moony t. 123-7614 p eis, 10. A. ep Kos nm o's, 
JIAH, 117, Ne 5 (1957). 
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Jloxnanm Akagemun nayk CCCP 
1958. Tom 119, Ni 3 


PHSHKA)\ 


M. A. MHUJIJIEP 


O ®OKYCHPOBKE HYUKOB 3APASKEHHbIX YACTHIL 
BbICOKOYACTOTHbIMH NOJIAMH 


(IIpedcmaeaeno axademukom M. A. Jleonmoeusem 23 XI 19857) 


1. Kak usBecTHo, AA (OKYCHPOBKH MpAMOJIMHeCMHBIX TYYKOB 3apA2KeHHbIX © 
yaCTHIL MOryT ObITb HCMOJIb30BaHbI NepHoMyecKkHe 3JIeKTpO- WH MarHuTocraTHuye- 
CKHe MOJIA, SKBUBAJCHTHbIe NOCeLOBaTeJIbHOCTH COOMPalouUX WM pacceHBalowux 
muu3 (1). IbdexT tboKyCHpoBKH WMeeT MecTO HM MIpH BosfelicTBHM OpicTponepe- | 
MeHHOrO JJIEKTPOMarHUTHOFO MOA ONpeeJIeHHOH CTPyKTYpbl, B YeM HeETPYJHO | 
yOeRuTbCA, pacCMaTpHBaA MpAMOJIMHeH HIN MyYOK, (oKycHpyeMbI Mepvoyuye- 
CKHM CTaTH¥eCKHM MOJIeEM, B CHCTeMe OTCUeTA, PABHOMEPHO ABHXKYULCHCA BAOJIb | 
My4Ka CO CKOPOCTbIO UV, OTJIMUHOM OT CpeWHelt CKOpocTH YacTHI, V,. DokycHpoB- 
Ka COXpaHserca, HO OCYIMeCTBIAeTCA yxKe He B CTATHYeCKOM MOJle, a B Moule 
HEOAHOPOMHOH SJIeKTpOMarHHTHOH BowHbI*. TlomMHMo TaKHx doKkycHpyIoulux 
CHCTeM CYUleCcTBYIOT H CheludwuecKH BbICOKOYACTOTHbIe, He HMeloulve cTaTHue- 
CKHX aHaJIOroB MH He CBOAAMIMeCA K CTATHYeCKHM HH IIpH KaKOM MpeoOpa3s0BaHHu 
cucTem oTcueTa. 

2. Ilo poKycupoBKolt NpAMOJIMHeHHbIX MYYKOB 3apAXKeHHbIX YaCTHI B CAaMOM 
oOULeM CMbICJIe CJIOBa OyeM MOHHMaTb orpaHHueHve HX TpaeKTOpHH BHYTpH 
HeKOTOpOH WHJIMHApwueckoH oOJlacTH pawuyca Ry. 

Ilyctb My4OK sapAxKeHHbIX YaCTHIL (€ — 3apaxy, m—macca, 7 =e/m), 
JICTALMX BO/Ib HalpaBJIeHuA z co cpesHeli cKopocrblo v, (v*=2||Vz), noy- 
BepraeTca JlelCTBHIO 9eKTpOMarHHTHOrO Noma E(r,t)=E(r)e, Hr, t) = 
=H(r)e’’. B HepesaTHBucrcKoM MpHOsmKeHHM ypaBHeHHe JBMxKeHHA OjU- 
HOUHOH YaCTHIbl BHYTPW MydKa 3allulleTcaA B BUTE 


T = 4E (r, t)-++— [fH] + 4E™ (r, 2), (1) 


rye r— pagquyc-sextop, E™ (r, 4) —HanpsKenHocTh moja mpocTpaHcTBeHHoro 
sapaya. BygemM cuutTaTb, 4YTO MYYOK COxXpaHAeT KBa3sHIWJIMHApHyecKylo dopmy 
M YTO IWIOTHOCTh ¥YaCTH, B HEM flocTaTOuHO MaJia. Torfa HcKayKeHHAMH, BHO- 
CHMbIMH I1y4KOM B BbICOKOUACTOTHOe Tole, MOXKHO MpeHeOpeyb, a AIA OMeHKH 


E™ orpanuuurpca JBYXMepHOH cTaTHuecKOH opMyJol 


BE? — is Vo", og? =e 2 Re, (2) 


rhe Q— 3apay Ha eCUHHLY AVIAHbI, «Pa3Ma3aHHbIy» MO CeueHHIO MydKa Cc Mo- 
CTOAHHOM TJIOTHOCTbIO. 

3. Ypapuenne (1) MOxKerT 6bITb CyMleCTBeHHO YMpomeHo, ecu MHTepeco- 
BaTbCA TOJIbKO I[BHXKCHHeM yaCTHIbl B CpeHeM 3a MepHoOk BbICOKOYACTOTHOrFO: 
now (?). Sanumiem yHkuwio r(t) B Bue CYMMbI MeVIeHHO MeHsIOULelcHA 
(B MacuuTaOe MepHoa KONeOaHul BHelIHero MOA) yHKWMA ro(t) u OpIcTpo: 


* OHH 43 BO3MOAHBIX BapHaHTOB MosOGHOrO pola coKycupyloulux cucTeM (Cc MCNOWb- 
3OBaHHeM MeJIeHHOM CHMMeTPHYHOH BOAHHI THMa TMj9) Obil paccmorpeH B pa6ore (?) mpx- 
MCHHTCJIbBHO K JIMHCHHbIM YCKOPHTeAM. 
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OCH JIIMp yromeri cbyHkiun r,(¢). Cunraa mocmequioio 10 MOJO 3HayNTeIbHO 
MeHbIeH payuyca nyuKka R,, 


[Ti << Re (3) 


M mpeHeOperaa B (1) unenamu nopayKa |ro|/c u It1|/Ry, Wocue ycpequenua 
MO NepvOy BbICOKOYACTOTHOrO MOJIA MPHXOAUM K CylezylouleMy ypaBHeHHIo 
ANIA To (£): 
. oe 1? 
mij=—VO; O=75|EP—|n9|. (4) 

4. Mrax, cpequaa mo BpeMeHH cia, JelcTBylolad Ha YacTHLy B yuKe, 
NOTeHIMaJIbHa. CIeOBaTeJIbHO, AIA POKYCHPOBKH My4Ka HeEOOXOHMO CO3aTb B 


CKaJIApHOM Towle D NOTeHI[MaJIbUbIM «2KeOG» (IBYXMEPHY!IO NOTCHUMaJIbHY!O AMY), 
MpPOTS2KeHHbIM BAOb Z. UroObl yacTubl, OONafaroulve Ha OCH zZ pasuasbHO CKO- 


2 is ; 
POCTHIO Up (Ug = 2|4|\Ve), He Morsm Bbilita '3a rpanuly nyyka (R= R,), 
HeOOXOJMMO BBINOHeHHe ycuoBUA D |ror m->|"|Vp, KoTopoe BMecTe c yeuio- 
BUeM (3) MO3BOJAeET OMPeAeIUTh TMpeyesbl AIA aMMIMTYAbI BHeLIHero Nous 


a? 


Vept|o™ |r=r “Te 
7] ; 4) >) 


Ry > |E leony > 20 ( 7] 


5. PaccMoTpuM B KayecTBe MpHMepa (OK YCHPOBKY, NpAMOJIMHeHHOrO Tapakcu- 
aJibHOro Ty¥Ka B MOE CHMMeTPHYHOH BOJIHbI NMOMepeyHo-d/IeKTpHyecKoro 
tuna (TE,,), pacipocrpaHarolielica B KPYIJIOM BOJIHOBOJe Cc HeaJIbHO MpoBo- 
}AalluMu creHKaMH. EjMHcTBeHHYyIO OTJIMYHy!O OT HYJIA a3HMyTaJIbHy!0 COCTaB- 
| JIAIOWLyIO HalMpsxKeHHOCTH 9JIeKTpHuecKOorO OJIN 3anulem B Bue Ep = 
= 2F J, (xR) efot—hz, rare J,(xR)—dynkuua Beccena, h? =k? —x?, x= 
= 3,8/Rs, Rs— payuyc BoHOBOAA. 
| Ha puc. | moKa3aH cxeMaTHYecKH pesbed) noTeniMana DP (6e3 yyera nOWA 
}MIpocTpaHcTBeHHOrO 3apsya). YcpeqHenHoe ypaBHeHve payvalbHOrO J[BH2KeHHA 
YaCTHIbI B MJIOCKOCTH, MepreHuKyJIAPHOH OCH MyuKa, B COOTBeTCTBHH C (4) 
WMeeT BU 


202 E2y ‘ 
ee ale = RB. (6) 


2 
is M 


Rot 


j Jina BYxKeHMA B MpHakcHaNbHOM OGsacTH, pa3Jiarad cbyHkunu Beccesa 
B pA MW orpaHMuMBascb B (6) YeHaMM Nopsy~Ka xRo, NOyYHM 


a PEP? 27Q 
Ry = 2°R, = 0, 08 = a Ra, (7) 


| 
‘S10 — oOblyHOe ypaBHeHHe OCUMJWIATOpa, pellieHHe KOTOpOrO OrpaHiyeHo IPH 


‘JlelicTBHTebHOM Co6cTBeHHOM YacToTe (Q?>>0). CpemHiad TpaeKTopHa He BbI- 
XOJMT 3a TpaHully WAHHApa payuyca Ry, Npv ycJIOBHA 


20 I \Vie 
TEE ais aa i) 


rme J — aOcomorHaad BemuuMHa ToKa B ny4aKe (J = |Q|v,). 

J|a cutyy¥ad YHcTO 9/IeKTPpOHHOrO Ty4¥Ka Ha puc. 2 MOCTpOeHb! Ha OCHQ- 
BaHHM HepaBencTB (3) H (8) 3aBHCHMOCTH IIpejleJIbHbIX 3HAYeHHH HallpAKCH- 
HOCTH Ovid Kak cbyHkuun xR,. IIpH 9TOM MpHHATbI Cue yIOULMe SHayeHHA 
Mapamerpos: @ = 2n-10! ru, k/x= 1,2, Vat I{vz)~1 38. Xora ypaBue- 
Hue (7) AA TOJCTEIX Ny4KOB (xR,,) ~ | cTaHOBUTCa yxKe HENPHPOAHbIM, OAHAKO 
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HemOcpeCTBeHHO u3 plc. | AcHO, 4TO (OKYCHpPOBKa B MNPHHILMe BO3MO?KH 
yo sHavenult xR =~ eos | 
6. AnanoruuHprm o6pa30M MOxKHO yOequTbCH, 4TO POKYCHPOBKa eas | 


MeCTO TIOUTH BO BCeX BOJIHaX TlOMepeyHO-3JIeKTPHYeCKOrO THA: TEn m (m > 2) 
| 


B KPYribix BoHOBOMaX, TEnm (n> 2, m > 2) B MPAMOYTOJIbHBIX BOJIHOBOJlax 

xy a | 

UT. J.*, a NpW ONpeseJIeHHbIX 3HaYeHHAX PasOBbIX CKOpocTeH HM B_ BOVJIHAx 
TOMepevHO-MarHUTHOrO THTIa. 

Bo3Mo2xKHO HCHOsIb30BaHHe BOJHOBOJOB C HEOAHOPOAHbIM AMIJIEKTPHYeCKHM 

3anOJIHeHHeM, a TakKe C NepHOAMYeCKH NOBTOPAIOULUMUCA OYePTAHHAMH PpaHuil, 


id 07 1 {84 | 


Ry ——— 


Puce. 2 


IIpu 9ToM, ecuIM (pas0Bad CKOPOCTb BOJIHbI OKa3bIBAeCTCH CYULECTBEHHO MeHb3 
iueH CKOPOCTH CBeTa, TO, KaK YKa3bIBaJIOCb BbIIle, COOTBETCTBYIOLLY!IO CHCTeM 
MOXKHO PpaCCMATPHBaTb Kak TPHBHabHOe OOOOMeHHe CTaTMYeCKOH CHCTeM 
Cc MepvHowuyeckoH tboKyCupoBKoH. 

OTMeTHM, UTO MPHHUNMMaIbHO JOMyCTHMO IIpHMeHeHHe He TOJIbKO OeryllAx 
HO WM CTOAYMX BOJIH, eCH MpH Mposere yepes y3JIbl MOA YACTHIbI Hg 
ycMeBaioT BbIMTH 3a Iipeyedbl cpesHeH NO MpocrpaHcTBeHHOMy TepHoyly MoTer 
ILMaJIbHOH SIMBI. 

Hakouell, MOXXHO MCHOJIb30BaTb OJHOBPeMCHHO TOJiA HECKOJIbDKUX pasJIMe{ 
HbIX YacToT. B 9sTOM ciy4ae ypaBHeHve JIA CpeHero ABYXKeHUA, NOWyyaemod 
myTemM ycpeyqHenua (1) 3a BpeMa, MpeBbIlarouee MepHObI BCeX Ppa3HOCTHbIA 


yacTOT, 3anuueTcad B BHJE fy = —VO, D= oe (w;), rye D; (w;) — noreni 
: 

IMaJI CHJIOBOrO MONA, CO34aBaeMOrO KOIeOAHHAMU UYAaCTOTHI w;. 
ABTOp BbIpaxkaeT 6marogapHoctb A. B. Tanonopy u M. JI. Jlepuny 34 
O6CYKeHUA PesyMbTATOB padorHi. | 


Hayuno-uccnenopatenbeKkuit pamuodusuyeckuit MHCTHUTYT; Tlocrymuso 
pu TopbKoBckoM rocyflapcTBeHHOM yHHBepcuTeTe 23 XI 1957 
um. H. MW. Jlo6auesckoro 


HWMTHPOBAHHAS JIATEPATYPA 


1A.M.Clogstone,H.Heffiner, J. Appl. Phys., 25, 436 (1954). 2 B.C. Txal| 
144, KOTO, 32, 625 (1957), 3 A.B. Tanouos,M. A. Muaanep,, K3T®, 34, {Ne ¢ 
(1958). | 


* Cnelnasbubilt HATepec MpescTaBAAeT cayuall veTHIPeXNpOBOAHON sAMHHH, Regie 
M3 runepOomMueckuX  UMIMHApMuecKUX MpoBosHHKoB (1). TlockombKy crpyKtypa moms 
OMHO H3 BoH Tuma TEM onncpipaetca aeKTpocTaTHyecKUM MOTeHUMAIOM BUNA Psy op = 


= const (x°—y?), To ucxoqHoe ypaBHenue (1) cBogutca mpw Q = 0K ypapnenuw MarTbe 
WTO NOSBOJIACT MPOCMEAHTb HE TOKO 3a YCpeAHeHHOM, HO MH 3a «MTHOBCHHOli» TpaekTopHel 
YaCTHIUbI UH, B YACTHOCTH, YTOUHHTb ycuoBne (3). | 
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Woknann Akanxnemun nayk CCCP 
1958. Tom 119, N 3 


TEXHHYECKAA ®PH3HKA 


WM. f. BACHH, I. ©. MO3QHAKOB u M. HW. APOCJIABCKHM 


NPEWM3SMOHHbIN KBAPILEBbIA PE3SOHATOP C BbICOKOM 
AOBPOTHOCTbIO HM MAJION TEMMEPATYPHOM 3ABHCHMOCTDbIO 
4YACTOTDbI 


(ITpedcmaeaexo axademuxom A. B. Il y6uuxoeoim 15 XI 1957) 


Jlna 9TaOHOB YaCTOTEI H BpeMeHM allMapaTypbI MoMexoycToyHBol cBA3K 

MH paWoOHaBurallnu B HaCTOALee BPeMA CTaJIH HEOOXOAMMBIMH MCTOUHVHKH BecbMa 
CTAOWJIbHBIX 9JIEKTPHYeCKHX KOJIeOaHHii; CyTOUHAA HeCTaOWJIbHOCTb uaCTOTHI 
TakKHX TeHepaTOpoB He JoKHa MpeBocxogzuTh 10°7+10°8, a B pane cayuaes 
uw 10°°. [ln JocruxkeHus STO LesH B OOJIIMHCTBe CLyYaeB HCHOUIb3YyIOTCA Tene- 
paTopbl C KBaplleBol craOuMsalveH. KBapleBble pe3oHaTOpbl, C MOMOLIbIO KO- 
TOPbIX MOXKHO ObIJIO Obl NOJYYHTh KOJIeOaHHA, OOJaalOulWe CTOJIb BbICOKUM 
TIOCTOAHCTBOM YACTOTLI BO BPCMCHH, JOJIKHbI ObITh BECbMa BbICOKOFO KauecTBa; 
-B UaCTHOCTH, OHH JOJDKHbI OTHYaTbCA MaJIOH 3aBHCHMOCTbIO YACTOTHI OT TeMIe- 
paTypbl, MaJIbIM CTapeHHeM HM O4eHb BBICOKOM MOOpoTHocTbio — GOoJIblleli, 4eM 
10°; Bo MHOrHX Cuy4aAX OYeHb BaxKHO Tak2Ke, YTOObI pesoHaTOpH! OGvaavn 

YCTOHYHBOCTbIO K BHELWIHHM BO3JeHCTBHAM, Mpexk le BCerO MeXaHHyeckuM. 

HavOoJIbuly10 TpYAHOCTb, MO-BHAHMOMY, lpeCTaBJIAeT OCYILeCTBJIEHHe pe3so- 
HaTOPOB C BLICOKOM AoOpotHoctbi0. M3BecTHbl KOHCTpyKWMM pe3OHAaTOPOB C BBI- 
COKHM Q, oHaKO OOJIbUIMHCTBO H3 HAX HeECOBepLIeCHHbI H MaJIOHaeKHbI M0 OTHO- 
WIeHHIO K BHeWIHHM MeXaHHyecKMM Bo3sselictBuaM. V3 omucaHHbIX B HHOCTpaH- 
HOH JHTepatType HahOoJlee COBepLICHHbIMH pe3OHaTOPaMH ABJAIOTCA: pes3oHaTOp 
¢ mulacTHHoH cpe3a KT na uactoty 100 Krijc AoOpotHoctTbio, AocTHraBulelt 
4.10°('), H pe30HaTOp C MJIOCKO-BbINyKJIOH JMH30H cpe3a AT, paOoratomel Ha 
3-H uM 5-H MexaHwuecKoH rapMoHHKe (*); MOOpoTHOCTh pe30HaTOpoB 3STOTO 
‘Tuna Ha yacrorax 3+5 Mri, Opita paBHa mpumepHo 2+3 *. Bosbuimm mpe- 
MMYU[CCTBOM 3THX Pe3OHATOPOB ABJIAeCTCA TO, YTO OHH OOJlaqaioT JocTaTOUHO 
MNpOUHbIM KpelJIeHHeM, YCTOHYMBBIM K Pa3JIHUHbIM MCXaHH4eCKHM Bo3eHcTBUAM. 
CpaBHuTesbHO HefaBHo IalOe (*) omncas M3roTOBJIeHHbIM HM pe3soHaTOp 

¢ KBaplleBbIM OpycKom cpe3a Y na uactoty 100 Kru, oOJlaqaiouy“i AoOpoTHocTbio 

mopagKka 5-10°. : 

B CCCP B nocuJieqHve Toshi ObIJIH U3POTOBJICHbI Pe3OHATOPbI C OUCHb BbICOKHM 

Q (go 17-10%), KBaplleBbIM 9JIeEMeHTOM KOTOPBIX CJIYKMJia ABOAKOBBINYKJaAd 
“MOJMpOBaHHaA HeMeTaJJIM3HpoBaHHad JIMH3a B RepxKaTedle C BO3KYUIHbIM 3a30- 
pom (> 8). Oguako 9TH pesoHaTopbl OOJlaatoT BeCbMa MaJlOH MexXaHHuecKOH 
| yeroltuupocrbio. Kpome Toro, CyueCTBeHHOH OCOOeHHOCTbIO Takoro THMa pe3so- 
HaTOpOB, a TaK?Ke HM BCeX JpyrHX, YNOMAHYTHIX BBIllle, ABJIAeTCA JOBOJbHO 
| OouIbIlloe 9KBUBaJIeHTHOe aKTHBHOe CompoTuBJieHHe R, (He MeHee 100 om). Ito 
| 3aTpyHAeT UX HCMOb30BaHHe B reHepaTopax, COOpaHHbIxX Mo CXeMe C HU3KO- 
| OMHBIM MOCTOM, OOvlayjalollleH, KaK M3BeCTHO, 3HAYMTeJIbHbIMH MpeHMYyLleCTBaMH. 
B paspa6oTaHHOM aBTOpaMH HacToAeH CTaTbH MpellM3HOHHOM KBaplleBOM 
| pesonaTope Ha yactory | Mru, Tak »%xe Kak H B pe30HaTOpaX, ONHMCAHHEIX B pa6o- 
tax (°8), Oplia HCMOMb30BaHa JBOAKOBHINyKJad mHHsa cpeza AT. Ofnako, c 


* Yopuepom (3) Opin TakxKe H3FOTOBeH KBapleBbIt pesonaTop Ha YacToTy | Mr, c J06- 
{ poTHocThto 12-10%. Kpucrasmmueckuit 9IeMeHT 9TOrO pesOHaTopa NpescTaBsAN co6oH nm10cKo- 
| BEIMyKy!0 JHH3y AuameTpom oKxono 100 MM u TommuHoh 18 MM (pesoHaTop Bo3s6yxKJlaJica 
) Ha 11-4 rapMoHuKe). 
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Ue/IbIO NpHAaHuA pesouaTopy Oovibuleli ycTOHUHBOCTH K BHeWIHHM MeXaHHue- 
CKHM BO3JeHCTBHAM, KpelJIeHHe KPHCTaJJIa OCYIULECTBJIAJOCb He MOCpeCTBOM 


Puc. 1. XapakTepucTuKu 3aBHCUMOCTH YaCTOTHI OT TeMMepaTypbI (TeMMepaTypHbIH 
KOIPPHUMEHT YACTOTHI) Pe3OHATOPOB C KBaPIeBbIMH JIHH3aMH Cpesa AT Ha yac- 
tory | Mri npn pa3HUHBIX yruiax cpe3a 


3aKaTHA, a WYTCM MalKH K MpOBOJIOUHbIM CTPYHaM B JBYX TOUKAaX, pacnoJlox*Ken- 
HbIX 110 TOPWaM JIMH3bI. C TOM 2*Ke WeJIbIO 3JIeKTpHuecKoe HallpARKeHHe NOJBOLH- 
JOCb K 9JIEKTPOJaM, HAHeC€HHbIM HeMocpeCTBeHHO Ha MOBePpXHOCTb KBaplleBOTa 
anementa. [I]punauBaHHe MpoBOJIOUHbIX CTPYH, CJIYKHBINHX OJHOBPeCMeHHO TOKO- 
BeLYULMMH MpOBOLHHKaMH, NPOHSBOAMJOCb K NATHDILIKaM KOJJOMLHOrO cepeOpa, 


OM 
8 


0 = 
W? 2 3456180! 2 3456781 2 3 4567810 2 345676 00 2 3 45678 U0 Hn prot 
p 
Puc. 2. XapakTepHcTHKH 3aBHCHMOCTH 9KBHBaJIeCHTHOrO aKTHBHOFO CcO- 
MpOTHBCHHA KBaPWeBLIX Pe3OHATOPOB OT CTeNeHH 3allOJIHeHHA BOSLy- 
xom (B) ua renuem (I) 


BXKHTaeMbIM B IIOBeEpXHOCTb KBaplla. CrpyHbl MpHnavBasiHucb monepek peOpa 
JHH3bI, K CaMoMy ee Kpalo. SoJlOTOH 2ueKTpOA MIA NOBbILIeHHA MpouHOCTH 
ClelJIeHHA efO C KPHCTAJJIOM HaHOCHTCA BOSTOHKOH B BaKYYyMe Ha MOWIO*KKy U2 
XpoMa, ocaxkJlaemylo TeM 2%xKe ciocoOom. 

Taka KOHCTpyKWHA MO3BOJIHJIa YMeHbUIMTb SKBUBaJICHTHOe AKTHBHOe Co- 
IpOTHBJIeHHe pesoHaTopa Ao 2+6 om (NocJle 3aBapHBaHUA B CTeKJAHHY10 KoOJOy 
H OTKauKH BO3Lyxa). Iloce pala oMbITOB ObIJIO yYCTAHOBJICHO, YTO BeCbMa BBICO- 
KHe 9JIEKTpHYeCKHe MapaMeTPbl MOXAHO MOJYYUTh, UCHOJ3YA JIHH3bI LHaMeTpoMw 
31,5 MM HC pajlHycoM KpHBH3HbI, paBHbIM 150 mm. B Jadpnelimiem ObiJIo ycra- 
HOBJI€HO, YTO Kpyrviasd topMa JIMH3bI OTHIO(b He ABJIAeTCA OOAZaTebHOH W019 
NOJYYCHHA HYXKHbIX MapaMeTpoB; HaoOopoT, MpHLaB JIMH3e KBalpaTHYyto Popmy, 
yaeTCA He TOJIbKO CIKOHOMHTb IeHHOe KBapleBOe ChIpbe, HAyulee Ha ee H3LO- 
TOBJIEHHe, HO H MpH MpaBHJIbHOM OLOope pa3MepoB OOUTHCA NOCTOAHCTBE 
lapaMeTpoB pesonaTopa (HalipHMep R,) B 3alaHHOM HHTepBaJle Temneparyp. 

B OoJIbIIMHCTBe Pe3OHATOPOB ONKCbIBAeMOPO THIa ObIJIH IPHMeHEHbI HE MOJIH- 
POBaHHble, a JIMIMb TOHKO OTIIJIMOBaHHbIe Ha MeJIKUX aOpa3sHBax KpHcTaJIIbI. 
Yxe pu Tako oOpaOorke yaBaJlocb MoJlyyaTh pesonaTopbl C LoOporuocThK 
He HMxKe 2-10°, aB HeKOTOpbIX Cy4aHx MocrHraBuel (5+6) -10°. [pu non 
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POBKe KBaplleBbIX 9JIEMeHTOB AOOPOTHOCTh NoBbillasiach (0 7+9)-10°%. C nan- 
OOMbINMMH TpYAHOCTAMH MpHUWIOCb BCTpeTHTHCA B CBA3H C HeOOXOLUMOCTHIO 
NOJIYYeHHA BeCbMa MaJOro TeMMepaTypHoro 
Koa@pulveuta uactote! (~10°7/rpag.). Tpya- 
HOCTb 3aKJOUaJIaCb He CTOJIbKO B MpaBHJib- 
HOM BbIOope yrJla Cpe3a, CKOJIbKO B HeOOxo- 
AHMOCTH eFo COXpaHeHHsA Mp WuIHdoBKe cipe- 
pHyueckoH noBepxHocTH. Oka3aocb Heobxo- 
AHMbIM HalTH CnocoObl OpHeHTHPOBKH KBap- 
WeBOH JIMH3bI OTHOCHTeJIbHO ee KpHcTaJo- 
TpadwuecKHx oceli C TOUHOCTHIO, MpeBbILla1o- 
men 1’. Halieno, aro MHHHMaJIbHbIe TeM- 
epaTypuHble KOSPPHUHEHTbI YaCTOTHI MOJY- 
YaIOTCA Y Pe3OHATOPOB C KBaplleBbIMH 9Jle- 
MeHTaMH, HMeIOULHMH yKa3aHHble BBbIlle (bop- 
MY H pa3Mepbl, Ip yrviax cpesa ot YX [/35°03" 
No Y X/ / 35°04’. Tunuunple tTemmepatTypHo- 
YaCTOTHBI€ XapaKTepHCTHKH pe3s0HaTOPOB 
9TOrO THNa MpHBeweHb Ha puc. |. 
HacrpoeHuble pe30HaTOpbl 3aBapMBaJIHCb 
B CTeKJIAHHbIe KOJIObI H NOCJIe OTKauKH v3 
HHX BO3yXa 3aNOJIHAJIMCh reHeM Noy aB- 
JieHHeM ~O MM YT. CT. Puc. 3 
Orkauka Bo3qyXa H3 OaJlJIOHa pe3OHaTOpa MOBbillalla ero OOporHocTh 
lipHMepHo B 4 pa3a, MpHueM 93TO yBeNHYeHHe Q MpeKpailasiocb m0 JO- 
CTH7KCHHH pa3spexKeHHA TopsALKa 
Ta6unua 1 20+30 mM pr. cr. (cm. puc. 2). 
SHayeHHA MapaMeTpOB HeKOTOPbIX KBapUeCBbIX Ppe- SatlosHeHHe OaJIoHna pesoHaTopa 
30HaTOpoB Ha yacroTy 1 Mruc xKpuctasmmuecku- TeJIMeM Mof JaBJIeHHeM OKOJIO 5 MM 
MH 9JICMCHTAMH, BBINOJIHCHHBIMH B (OpMe ABOAKO- pT. CT. He YXYMWaso ero WoOpor- 
BHINYKJOH JHH3bI cpesa AT (Y X1/35°04’) HOCTH H BTO2Ke BpeMA 3HauHTedb- 


A OkeHBa- sea 10 cnoco6cTBoBaJiO Mepesaye Tel- 
H lek) HILH- 
AKTHEHOE COM [ge tHa# | Hospor- | “Cur vacror ‘Ja OT CTEHOK OaJlsiona K muaCTHHe; 
TiPOTHBJICHHE B HHTe€PBaJIe OT 
ities HocTh Lg | Hocte, Q| BgsTIPPac  TaKHM o6pa30M YjlaJiocb HaMHOTO 
(rep) (rpag.?-10-?) =YM@HbUIHTb BpeMA YCTAHOBJIeHHA 
yaCTOTbl NOCJIe BKJIOUeHHA Tene- 
2 1,85 | 5,8-108 9%) patopa. 
az 2,10 6,6-108 —0,95 BueuinHi BA onvCbIBaeMoro 
3 2,08 4,3-108 —0,5 3 
500 42.108 _0'6 pesoHaTopa lIpHBeyeH Ha puc. 3. 
4 9°30 3°8.108 +0,6 KouKpeTuble 3HaveHHA mMapa- 
4 2,03 Ae UO —0,3 MeTPOB HeCKOJIbKHX TaKHX pe3o- 


HaTOpOB TIpHBefzeHb! B Tabu. |. 
TpeTHi BaXKHbIM MoKa3aTeJIb KayeCTBa pesoHaTOpoBR — cTapeHue — mpex- 
CTOHT HccsIeqoBaTb NospoOuo. CucremaTwyeckHe HaOJIOJeHHA H3MeCHeEHHA CO 
BpeMeHeM [lapaMeTpOB pe3OHaTOPOB aHHOFO THIla MOKa He IIpOH3BOAMJINCb. 
OHako onpeseseHHA CTAOHJIbHOCTH YaCTOTHI HEKOTOPbIX H3 HAX BTeveHHe Mep- 
BbIX 2+3 MeCAMeB CO JHA H3FOTOBJICEHHA alOT HaM I1paBO CeJlaTb 3ak JOUeHHe, 
YTO MIpH CoO/OJeHHH HeEOOXOAMMBIX TeEXHOJIOTHYeCKHX MepOlpHATHH yxo Yac- 


TOTHI 3a MepBblit Ke ToL He OyseT mpeBpiwaTb 1.1077. 
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TEXHHYECKAA PH3HKA' 


B. H. JIMXTMAH u B. C. OCTPOBCKHH 


3AKOHOMEPHOCTH MJIACTHYECKOrO TEYVEHHS CBHHIA 
H OJIOBA B YCJIOBHAX YNCTOTO CABHTA 


(ITpedcmaeaeno axademuxom IT. A. Pe6uxdepom 10 X 1957) 


PeojloruueckHe CBOMCTBa MeTaJJIOB W3y4eHbI HefocTaTouHO. CBefenna 06) 
OCHOBHOH peoJIorHuecKoH XapaKTepHCTHKe MeTaJJIoB — sdpeKTHBHOH BA3KO-- 
cTH — 1H60 MpoTHBopeyMBbI, IHO0 orcytcTBy1oT (*). SHaHHe peoJOrHyecKUx} 
CBOHCTB MeTaJIJIOB MO2KET OKA3aTbCA BeECbMa IIOJICESHbIM JJIH MHOTHX IIpOlleccos: 
JleopMallHH HW OOpaOoTKH, oOcoOeHHO B ABJICHHAX NOJISyyecTH, Mp U3yYeHHH 
JWIMTebHOH MpOUHOCTH HM pH oOpaOoTKe MetTaJJIOB WaBJIeHHeM. | 

OG6bIuHbIe NOJHKPHCTaJIHYeCKHe MeTaJJIbl OOJIaqaloT NJIOTHOM KpHcTaJJIn-; 
3alMOHHOM CTpYKTypol H, CJleqoBaTeJIbHO, COBePpLICHHbIM KOHTaKTOM MexK IV! 
CTPYKTYPHBIMH SJIeMeHTaMH (KpHcTasiamu) (°). Takue CTpyKTypbl, eCJIM OHu! 
cmocoOubl K MulacTHuecKomy (ocTaTOUHOMy) (POpMOH3MeHeHHIO, XapaKTepH3yI0T-: 
CA BeCbMa BbICOKHMH 3Ha4veHHAMH a¢ptpeKTHBHOM BASKOCTH (Jo 10°° nya3)B OOnacTH 
MaJIbIX HallpAxKeHHH WH pe3KHM CHH2KeHHeM Bsa3KoCTH (Ha 8—10 NopsyKoB) & 
CpaBHUTeJIbHO Y3KOM HHTepBaJle HalpAxKeHHH, OTBeYaIONeM IMpaKTHYeCKOMY! 
mpeqety Teky¥ecTH. 

Bo MHOrHx Mpoleccax JecbopMallHH HW OOpaborTkKH MeTaJJI BefeT CCEOA Kak Ila 
CTHUHO-BA3KaA Cpea, KapTHHa TEYeEHHA KOTOPOM aHaJIOrH4Ha TeYeHHIO CTPYK- 
TYPHPOBaHHbIX CUCTeM. OcoOeHHO OTYETJIMBO TaKy1O aHaJIOrHi0 MO2KHO npocule-| 
MTb Ha MATKMX MeTaJJax, HaNpHMep Ha CBHHIWe HJM OIOBe, IPH UX NpoaBwJK-} 
BaHHM Yepes o4KO. EcaM WHJIMHApHuecKH OOpasell OJIOBa HIM CBHMHWa pa3spe-} 
3aTb 110 OOpasylolleH H Ha OOpa30BaBLIHecH MJIOCKHe MOBepXHOCTH HaHecTH | 
KBay[paTHYl0 CeTKy, a 3aTeM CJIOXKUTb 9TH [Be NOJIOBMHKM UW MpoOfaBUTb CKBOSb | 
O4KO Ha MCHbIIHH J\MaMeTp, TO KapTHua pacipeylevieHuA CKopocTelt u AecbopMallue | 
B MeTaJluIe, 0 KOTOPOH MOXHO CYIHTb MO BUY CeTKH NocJe NposaBJIMBaHHA, 
HHYeM TIPHHUMNHaJbHO He OyeT OTJIMYATbCAOTTAKOM 2Ke KapTHHb! Ip TeyeHHH 
BASKOM *KuAKocTH (*). Orciofla, Ka3aiocb Obl, MOXKHO ClelaTb 3aKJOUeHHe, UTO: 
B OMpefevieHHbIX YCJIOBHAX JesopMUpoBaHHA KpHCTa/lMueCcKad CTpyKTypa 
MeTaJIJIOB He HrpaeT CyWecTBeHHOH pOJIM H MexXaHHuecKHe CBOMCTBa MeTAaJJIOB 
B 9THX YCJIOBHAX MOFyT ObITh OXapaKTepH30BaHbl ypaBHeHHem Hprorona P= 
=70, Te 7 — BASKOCTb, V = de/dt — cKopocTb cBHra. OAHaKO MHOFOUHCJIeCHHbIe 
NONBITKH ONpeseIHTb BeIMYHHY 7 MIA PaSHbIX MeTaJJIOB HeH3MeHHO MpHBOLAT 
K OFpOMHOMy pasOpocy 3HaveHH BASKOCTH JIA OMHOFO HM Toro Ke MerTasia (Ha. 
5—6 nopsqKoB) B 3aBHCHMOCTH OT ycuoBUuii onbiTa. TlonpirKu ys1yuWMTb cxo- 
AHMOCTh 3HaveHHH BASKOCTH 7 JIA WIMpoKoro MHTepBaJla HallpsA*Keunit NyTeM 
BBeJeHHA B popmy jy Hbrorona mpeseda rekyyecth P», T. €. WepeXOl K ypaBHeHHIO 
Buurama P—Pi»= 7): Um, TAKKE HE MPMBOAUT K MOJIORUTEMbHbIM pesy JbTaTaM(?). 

H3yuenve peoJioruuecK¥Xx CBOMCTB MeTaJJIOB (CBMHIa M OJl0Ba) MpoBeseHo 
HaMH B YCJIOBMAX MpocToroO HalIpA%KeHHOrO COCTOAHHA, BO3HHKaloulero pH 
MepopMaluu uucroro cyBura. Hamu Opi ucnomb30BaH mpHOop, anaslornunbiit 
upHOopy Angxpaze (*). OOpasiiel, UCMbITDIBAaBLIMeCH Ha 3TOM IpHOope, mpencras- 
AAH COOOIO AUCKH, 3akpellJieHHble No nepudepuu u B enTpe. Cxema oOpa3ila 
Mana napue. 1. Harpyska (3Ha4uNTeJIbHO HWxKe Mpesesia TeKYYECTH), BbISbIBAIOMaAA 
Bpalllenne WeHTpasIbHOH YaCTH AHCKa MO OTHOWeHMIO K ero MepHdepnyeckoli 
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YacTH, MPHKJaqbIBaJlaCh Yepes WeHTPaJIbHbI 3a2KHM C MOMOMIbIO pbluara. Mexyy 
nllepHepHuecKMM HM WeHTpaJIbHBIM 3axKHMaMM B CBOOOAHOH UacTH WHcKa ¢ ObeHX 
CTOPOH OblJla MpopesaHa HTypHIM peSIOM KaHaBKa TaKUM oOpa3om, 4TOObI 
ceveHHe Mpope3a 3aKOHOMeEPHO YMEHbILaJIOCb 10 Mepe YaJIeHHsA OT WeHTpa, YTO 
oOecneyHBaJIO MOCTOAHCTBO CABHTOBOTO HaNps2KeHHA M10 JOOOMy TMonepeyHoMy 
ceueHHiO KaHaBKH. AnaJIM3 HallpAxKeHHOrO COCTOAHUA B TAaKOM oOpasile NoKa3bi- 
BaeT, UTO NOCNe MpHJIOKeHHA Harpy3KH B BbITOUeHHO! Ka- 
HaBKe pa3BMBaeTcA ecbopMallusA uNcTOrO CABHra. 
OOdpasubI Nocie MeXaHHuecKol o6paOorKkH nosBeprasuch 
TakxKe cielMaIbHOH TepMHYecKOH OOpaOoTKe —oTaHTy B 
MHEPTHOH aTMocdepe C TeM, 4TOObI CHpeMHAA BeMMUHHA 3epHa 
OblJla He HH2%Ke HEKOTOPOH MpeeMbHOl BEIMUHHDI B COOTBeTCT- 
BUH C KpuTepHem AmduteaTpoBoli — SmnouJbeKoro AIA ONTH- 
MaJIbHOrO JeHCTBHA MOBepXHOCTHO-aKTMBHOH cpesbi (5), CLL 
Ha puc. 2 mpexcraBJiena 3aBHCUMOCTb NOCTOAHHOM CKOpocTH 
yCTaHOBHBIUerOcA TEYEHHA Uy OT MPHJIOKEHHOFO HAalIpAxKeHNA Puc. 1. Cxema 
P mA CBYHUAa U OJOBa. Syecb mpexkye Bcero OOpaijaeT Ha Opasua 
ceOA BHHMaHHe TOT (bakT, YTO HaYaJIbHbIe YYaCTKH KPUHBbIX 
IIPAMOJIMHEHHbI, T. €. B HEKOTOPOM, CpaBHHTeJbHO Y3KOM, HHTepBaJle MaJIbIXx 
HallpAXKeHHH | CKOPOCTb YCTaHOBHBIWeroch TeYeHHA vy», OKa3blIBaeTCA TIps- 
MO IIPOMOPIHOHAJIbHOH MpHJIoxKeHHOMY HalpsAx*Kennto P. Bmecte c TEM 3aMeTHOe 
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Puc. 2. 3aBucuMocTb CKOpCCTH yCTaHOBHBIUerocA TeYeHHA UV, 
P— Pp, 
Um 
Hallps@MKeHHA JIA OOpasua U3 CBHHIa H OIOBa 


. * 
H IJacTHYeCCKOH BASKOCTH No => OT TIpHO7KeHHOTO 


TeveHHe OJIOBa HJIM CBHHIa HauYMHaeTCA JIMUb pH AOCTHXKeHHM OllpeeseHHOrO 
yCOBHOrO mpesesa mossyuecTH, KOTOpbIM B YCJIOBHAX HalHX ONIbITOB, 
mpy f= 20°, oKa3asicd paBHbIM: Jia cBuHia P, = 95T-mmM” um Jax ovloBa 
| P)=87T -mm ?. [pegen nou3zyuectu HaxofuTCca rpauyeckH NyTeM SKCTpanos ALMA 
‘foctaTouHO Oombuwof u HalexKuol npsaAMosMHeHHOM uacTH rpadpuka. TakHM 
/06pa30M, B HeKOTOPOM HHTepBaJle HapsAXKeHHH, MpHMbIKalouleM K Mpeeuly 
| MOJI3Y4eCTH, OKa3bIBaeTCA CNpaBeJIMBbIM BbIparkKenke P= Pir yUms B KOTOPOM 
BASKOCTb jj OCTAeTCA NOCTOAHHOM BeJIMYHON. OKCHepUMeHTAJIbHO OplJIO WOKa3a- 


xo (°,”), 4To Mpefem nosm3syyecTH y MeTaJIJIMYeCKHX MOHOKPHCTAJIJIOB O0Ba 
-orcytcerByer (P,=0), a HavasbHad CKOPOCTb MslacTHYeCcKOrO TeYCHHA Mpomop- 
_WHOHaJIbHa MpHJIo%KeHHOMY Hallps2%KeHHIO B AOBOJbHO WIMPOKOM HHTepBade 
| HallpsxKenui BIOTh No mpesea TekyyecTu: P=7V,, Te 7) — BASKOCTb, COXpa- 
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7Ke- 
HAIOWAA MOCTOAHHY1O HaHOOJIbLly!0 BeIMYHHY B YKa3aHHOM MHTepBaJle HalipA | 
HHH. \ | 
Ilo yanupim padot (°, 7) MoxHO paccuHTaTb Suaeee HaHOOJIbIUeH pero | 
1 JIA MOHOKPHCTAIJIOB OJIOBa: 7 = P/v) = 3,2-10% myas. M3 sear es 
pacueT HaHOosbei TJaCTHYeCKOH BA3SKOCTH TOJIMK pHCTaJIJIMGeC 


ats 4 Hue JWIA YY mMouyyaerca 
yaet 4 = aa ~=2-10!4 nya3. Buauskoe 3Hade bit 1 y 


mm 
Takxke WM y cBHHIa. Kak M CuleqOBalO OKUaTb, Han6oJIbluaA mMviacrHyeckan 
BASKOCTb HOJIMKPHCTaJJIMYeCKOrO OJIOBa OKAasaJlaCb Ha MOpAOK BbILWe COOT 
BETCTBYIOUeH BA3KOCTH MOHOKPHCTaJIa. ; : 
a7 oBa 
Ha puc. 2 mpeycTaBsieHa 3aBHCHMOCTb vlaCTHYeCKOH BASKOCTH %, OJ 


* 
e 4 Ha6JO- 
M CBHHILa OT HampsKeHHA P. Han6oupiee MOCTOAHHOe 3HaueHHe 7%) 


mh 
cek 300 


8 = 
NS 60 Mu 
100 
40 
: 
0 -2 y pred 
| } QT KT mm g2 04 06 08 AT-mm | 
p Pp 

Puc. 3. 3aBHCHMOCTb CKO- Puc. 4. 3aBycHMocTb BeJIHYHHEI afcopOuHoH- | 
pocTH yCTaHOBHBUIerocs Te~ ; Opa _ : | 
ueHHA CBHHWAa OT MpHuo- Horo apexta Eff = ee ae 100% 06 
2KeHHOrO HanpsDKeHHA 8B m | 
oOacCTH CPpaBHHTeJIbHO BbI- JlerueHHA TWwacTHYecKorO TeyeHHA CBHHWa UH 

COKHX Hanps>KeHHH OJIOBa OT NpHJIOACHHOTO HaNpsAKeHH A 


jlaeTCH B HeEKOTOPOM HHTepBaJle HalpsxKeHHH BOJIM3H Mpesesa MOsy4ecTH 
juin 3HayeHu P oT 95 yo 260 T-mm? aaa cBanuHua u or 87 oO 300 T-mm? 
quia oopa. Jjanee ¢ pocToM HalipspKeHHi BeJIMUMHa %, HemMpepbIBHO Mafaer, 
cHWKasicb Ha 2—3 NopayKa pH HanpaxKeHHAX O,7—0,8 KI-Mm?. 

Ha puc. 3 mpeycraByieH rpadbukK 3aBHCHMOCTH yCTaHOBHBLUeHcCaA CKOpOCTH 
mvlacTH¥eCKOrO TeYCHHA CBHHIA OT HallpsAxKeHHit B OOJIaCTH CpaBHUTeJIbHO 
BbICOKHX HalipsxkenHH. IIpnH Hanpsxenuu oKOsIO 700 T-mm? KpuBasx, BbIparKalo- 
ulai ITY 3aBHCHMOCTb, OYeHb KPYTO MOJHUMaeTCA UH ee HallpaBJIeHHe CTAHOBUTCA 
MOUTH NapaJiesIbHBIM OCH cKOpocTeH. IIpoyqomKHB Ty YacTb peoslormuecKoHr 
KPpHBOH, Te OHA ACMHMMTOTHYeCKH NpHOvIMKaeTCH K IPAMOH, WO mepeceyeHuAn 
C OCbIO HallpsxKeHHH, TWOJIYYHM HeKOTOpCe HanpsxKeHHe P,,, KOTOPOe MOXKHO 
pacCMaTpuBaTb KaK [pakTHYeckHH Mpees Teky4ecTu (B cMbICie Bunrama). 
JleHicTBUTeJIbHO, JlaxKe IIpPH HE3HAYHTeJIbHOM, Ha HeCKOJIbKO JleCATKOB TpaMM 
Ha KBafpaTHbIM MHJWIAMeTp, TIpOABHXKeHHM B CTOpOHy OoJlee BbICOKUX HalIps- 
*KEHHH CKOPOCTbh IWaCTHYeCKOrO TeYeHHA CBHHIA OYeHb pe3KO BOspacTaeT. 
[IpepsouTH Ha CKOJbKO-HMOyAb 3HaUNTeJIbHYyIO BeMUMHYy Hanpsaxenue Pp, 
H€BO3MOXKHO, Tak KaK IPH 9TOM y>xKe B ripolecce onbita (uepes 20—30 ac.) 
HauHHaeTCA paspylienhe OOpasita. 


BeamunHy mlacTHyeckoH BASKOCTH JA STO OONACTH BbICOKUX HanpsaxKennit 


P—P 
: Be. m 43 
MOXKHO 3alHCaTb Tak: y= arr Ho, Tak kak = 7, rye 7 — appek- 
Pp m 
< m ees % * 
THBHa (HbIOTOHOBCKas!) BASKOCTb, TO Se kan Eem <4 <7, re 


MMeeT MECTO B JlaHHOH OONIaCTH Hanps>Kenuit, TO Pin = N-Um, T. €. MpOW3Be- 
ACHE CKOPOCTH yCTAaHOBMBIUerocs TEYeCHHA Ha SpPPeCKTHBHY!O BASKOCTb OCTaeTCH 
NOCTOAHHOM BeJIMYHHOH, paBHO WpakTHYecKoMy mpeyqesy Tekyyectu. Hanuune 


Tako 3aAKOHOMEPHOCTH JIGXKUT, I0-BHJMMOMY, B OCHOBe H3BeCTHOrO SKCHepH- 
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MeHTAJIbHOrO (pakTa He3aBHCHMOCTH HallpsxKeHUA Cpesa MeTaJJIOB OT CKOpOCTH 
meopMalluM B IWMpOKOM MHTepBasle CKOpocteii. 
Takum oOpasom, sdpeKTHBHad BASKOCTL HCC/IeOBaHHbIX MeTaJIJIOB, Olpele- 
P 
JisfemaaA 110 HbtoTouy Kak Y>~» H€MpepbIBHO MeHAeTCA B 3aBHCHMOCTH OT IIpHJo- 


. th 
*%KCHHOPO HallpsA2xKeHHA (Malan C ero BOSpaCTaHHeM) H MOSTOMY He MOXKET ABJATb- 
CA (H3HYeCKUM MapaMeTPOM, XapaKTepH3yIOWHM JanHbili Meras. Tliacruye- 
CKad BASKOCTb MeTaJJla, olpewedaemaad rio UlBeqopy Kak P — Py= 7],0m, B He- 


KOTOPOM HHTepBaJie HallpAxXeHHH, NpHMbIKalouleM kK Mpesesy nossyyuectu Po, 
OCTaeTCA NOCTOAHHOH BeJIHYHHOH, He 3aBHCALLeH OT MpHJO%KeHHOTO HallpsAxKenHA 
ciphra, H Waslee yMeHblllaeTcA C POCTOM HallpsKeHHA. OTO HaHOoJbIuee NOCTOAH- 
HOe 3HaYeHHeE IJlaCTHYeCKON BASKOCTH MOXET ObITh PUsH4eCKON XapakTepHCTUKOL 
MeTaJila. B o6ulacTH BbICOKMX Hallps2xKeHHli, OM3KHX K HallpAxKeHHto Cpesa, (ph- 
3HUeCKOH XapaKTePHCTHKOH HCCJIeQOBaHHbIX HaMH MeTAaJIJIOB JOJIKHO CJIYKUTb 
CaMO HalIpaxkeHHe cpe3a, TaK KaK B 9STOH OONaCTH HalpAXKeHHH BASKOCTb 
M€HACTCA OOPATHO MPONOPIHOHAIbHO CKOPOCTH CABHTa WM HallpsAxKenve cpesa 
B pe3yJIbTaTe STOFO OKa3bIBaeTCA HE 3aBHCAUIHM OT CKOpocTH edopMalluH. 

Ha pwc. 4 npelcraBlena BeIHYHHa alcopOWvoHHOro addektTa oOeruenus 
MJlacTH¥ecKOroO TeYeHHA CBHHIWa H OJIOBa B 3aBHCHMOCTH OT MpHJlIox%KeHHOrO Ha- 
IIpa2KeHHA cBHra. MakcuMaJibHbli sddeKT Kak JIA OJIOBa, TaK HM AIA CBMHIa 
oOOHapyXHBaeIcA MPH TeX HallpAXCHHAX, KOTOPble COOTBETCTBYIOT BepXHel rpa- 
HHlle OOJIacCTH MOCTOAHHOH BA3KOCTH. 

B 3ak10ueHHe BbIpaKaeM rulyOokyto OvlarowapHoctb akax. IJ. A. Pe6unnepy 
3a I[eHHbIe yYKa3aHHA pH oOOcyKeHHU pe3yJIbTaTOB 3TOH padorHl. 


Tocrynusto 
25 IX 1957 


UWMTHPOBAHHAA JIMTEPATYPA 


1B. 0. Ky3Heuos, ®u3uka tBepgoro Tema, 4, Tomcx, 1941. *1J.A.Pe6OuHZep, 
Tes3ncbl JOKJI. TeKTOHOU3HYecKoro coBemjaHHA, Mucr. dus. 3emau AHCCCP, 1957. 3 T.3axc, 
IIpaxtuyeckoe metamiopegenne, M., 1938. 4E.N. Andrade, K.H. Jolliffe, Proc. 
Roy. Soc., A, 213, 3 (1952). *&T. A. AM@uteatposa, Bb. A. AMnoabcKku kh, 
TAH, 82, Ne 5 (1952).° B.C halmers, Proc. Roy. Soc., A, 156, 427 (1936). 7 B. VM. JI H XT- 
mau, Il. A. Pe6Ouungep,l.B.Kapneuxko, Bansuue nopepxHOCcTHO-akTHBHOH cpesbl 
Ha Mpoueccn! Reopmauuu Metasos, M3n. AH CCCP, 1954. 
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Jloknagu Akagemun nayx CCCP 
1958. Tom 119, Ne 3 


TEXHHYECKAA PH3SHKA 


tO. T. MUJIJFEP 


KOIPOMWMEHTHI JIMHEMHOrO PACIIMPEHHA PA3SBABJIEHHbIX 
a-TBEP]{bIX PACTBOPOB Fe c Cr, Mo u W 


(ITpedcmasaeno arkademuxom IT. B. Kypdtomoseim 7 VIII 1957) 


B paOotTe mo H3YYeHHIO BJIMAHHA Jerupyroulux mpumeceli Cr, Mo u W ua: 
KOSPPpuuNeHTE! camMosu@py3snu «-Fe B pa36aBJIeHHbIX TBepbIX pacTBopax (*) | 
6bIIO MOKa3aHO HaJlHuMe MHHHMYyMa Ha KpMBbIX 3aBucuMocTH D OT KOHIeHTpa-. 
IHH BTOPbIX KOMNMOHeHT ClviaBa B pegenax 0,05—0,2 ar. %. 


_ CyujecTBeHHbI MHTepec mpescTaBao | 
| i 3 4  COMOCTABJICHHe STHX Pe3YJIbTATOB C Pe3YJIb- | 


TaTaMH MHCCIeqOBaHHA KOHIWeHTPalMOHHO! 
3aBUCHMOCTH KOsPPuuUneHTa JIMHEHHOTO pac- | 
IUMpeHHA Ha Tex *%e cmlaBax. | 

JleicTBuTebHO, KoadpulNeHT HHEMHOrO 
pacluMpeHusA TBepAOro Tela MOXKHO BbIPasHTb 
yepe3 BTOpylO H TPeTbIO NPOM3BOAHbIe NOTeH- 
IMaIbHOH SHeEPrHH MeKaTOMHOPO B3auMoOreH- 
CTBHA MO OTKJIOHEHHIO aTOMOB OT paBHOBec= 
HOrO momoxwKeHuA (*): 


pe k (d3w / dR), 

ee ee 9 

2Ro (do / dR®)p 

rye k — noctosHHas Bonbumana, Ry — paB- 
HOBeCHOe PacCTOAHHe M@XKAY aTOMaMH, @ — 
NOTeHWHaIbHad SHeprus. Ilostomy Kosddn- 


id I[H€HT JIMHeHHOTO paClIMpeHuA MOET CJy- 

X%KUTb JONOJIHHTeEIbHOH XapaKTepHCTHKOH Be- 

G eT a at JIMUHHbI Me2KaTOMHOTO B3aHMOJeHCTBHA B 

‘ cmuaBax. 

Puc. 1. 3aBucHMOcTb paciuupe- C IeJI bIO CONOCTaBJICHKA PpesyJIbTAaTOB, 

HHUA OOpasiow C kt NOYYCHHIX TIpW wu3syyeHHH Wuddpy3HOHHbIXx 
Wa wWese3sa UW CilviaBa re — 

Ce ob tar. 800Ge NOCTOAHHBIX, OOpasiibl WIA onpeseiteHua 


KOSPPUUHEHTOB JIMHEMHOrTO pacliMpeHua ObpI- 
JIM U3POTOBJIeHbI 3 MaTepMasioB TeX 2%Ke MWiaBOK, 4TO H OOpasubl WA usyye- 
Hua muddysun (1). Ina onpegzertenua kosdpuuneHTOB JMHeHHOrO pacuin- 
peHHA MpHMeHsANach ciexyioujad MeTosuKa. L[unuuypuyeckue oOpa3uE jMa- 
MeTpoM 6,5 MM 4 AviMHOM 65 MM MOMelaIHCb B 3alladHHYylo CHM3Y KBapleBylo 
TpyOKy Amol 600 MM c BHYTpeHHHM JMamerpom 7 MM. Bepxuul Konell TpyOKn 
3aKPelWIAJICA I€MeCHTOM B OTBEPCTHM CTOMMKAa HHMKaTOpa, a HWKHH KOHEeIL C 
oOpasiloM onycKaJicd B TpyOuaTyIO TMeub. Pacummpenue oOpasia mepeyla- 
Baloch uYepes KBaplleBylo MaloukKy Ha CTpesOUHbI MHAMKaTOp HU U3- 
MepsJIOCb C TOUHOCTHIO 10 2 vp. Bo usOexKaHve MorpellinocTu 3a cueT HarpeBa H 
pacliMpeHuA CTOMKAa HHAMKaTOpa! BO BpPeMA OFIbITA BHIMOHANACh TiaTebHaAa 
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TEMOMSOANHA .MexKy NeublO H HHMKaTopom. Uepes kaxypie 50° narpeBa 
o6pa3ila CHHMaJIMCb TlOKa3aHus WHAMKaTOpa. IIpn onpezenenun Koacbunnex- 
TOB JIHHEHHOrO paClIMpeHHA CMIaBOB BBOAMNAacb MOMpaBkKa Ha pacuimpenue 
KBapla, Jd KOTOporo 3HayeHHe & OvlvIO NpHHATO 0,58-10~¢ (8). Tlorpemmocrp 
Mp ONpeweeHHu « B HallleM culyuae He MpeBbilliana-+ 2%. 

Ha puc. 1 noka3aHo pacuiupenue AByx OOpasuoB c Temnepatypol. M3 rpa- 
(uka BuHa WuHelHaA 3aBuCcuMOCTD paclMpeHua O6pa3sloB OT TeMIIepaTypbl 
B mpefqenax or 250° no 850°C, uro cBuxeTembCTByeT 0 MOCTOAHCTBe % B yKa- 
3aHHOM HHTepBasie. 


7 


1G 


2 Z 3 4am% 
Puc. 2 


SHayeHHaA KoOSspPUuUMeHTOB JIMHeHOTO paclIMpeHuA B 3aBHCMMOCTH OT CO- 
cTaBa cmviaBop Fe — Cr, Fe— Mo, u Fe— W npenctapsenpt Ha puc. 2. 
Ha nomyyeHHoM rpaduke OTYeTIMBO BBIABAAeTCA MAHHMYM Ha KPHBbIX 3aBu- 
CUMOCTH % OT COJlep2KaHHA BTOPbIX KOMIOHEHT, NOJIOMKeHHe KOTOPOFO MeHAETCA 
oT ~ 0,05 at. % aaa cnuaBop Fe — W no ~0,15 at. % aaa cnnaBoB Fe —Cr. 
Ilpu 5TOM yMeHbIveHve KoshPuuneHTa JHHEMHOFO pacliMpeHuA UM MAHUMYM Judp- 
(@y3HOHHOH nofByxKHOcTH «-Fe B cnyaBax (*) COOTBeTCTBYIOT MpakTH4eCcKH 
OJHMM HM TeM Ke KOHUeHTPaluAM JerupyrolleH mpumecw. 

Tlonyyeuuble aHHble MOrYyT CYKUTb JONOMHUTEIbHbIM NOLTBEP2%KeHHeM 
oOpas0BaHHal B TBEPAbIX PacTBOpax NepexOJHbIX MeTaJIIOB OOaCTel C NOBBIILNeH- 
HOM MpOuHOCTbIO MeXxKaTOMHOM CBA3H, TaK Ha3bIBaeMbIX «ATOMHBIX 610KOB» (‘). 

B 3akioueHHe aBTop BbIpaxkaeT OarogapHocTb npod. HM. Bb. Bopospcxomy 
H K. I. Typopy 3a o6cyxeHue NOMYYeHHIX pe3yJIbTATOB. 


Wacrutyt Metanaypruu um. A. A. Balixopa Tlocrynus0o 
Axkajylemuu Hayk CCCP 19 VII 1957 


UWHTHPOBAHHAA JIATEPATYPA 
14.5. Boposcxkuid, K.I1 Typos, 1.1. Muaaep, JAH, 118, Ne2 (1958). 
2A. UH. PpeunKeab, Brefenve B Teoputo Metannop, 1948, ctp. 125. *% Cnpasounnk 


xumuka, 1, 1951, crp. 648. 4H. B. Boposcxkui, K.U. Typos uap., Hse. AH 
CCCP, cep. @u3., Ne 10 (1957). 
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Jloxuagp AkKawemuu nayk CCCP 
1958. Tom 119, Ne 3 


TEXHHIECKAA PH3HKA 


K. B. CABHLLKHH x M. TI. 3ATPEBEHHHKOBA 


HCCJIEJOBAHHE TEMMEPATYPHOM YCTOMUHBOCTH 
JIEPOPMALHOHHbIX HCKAXKEHHM WH KHHETHKH 
PA3YNMPOYUHEHHA MOBEPXHOCTEM TPEHHSA 


(ITpedcmaeaeno axademuxom H. Il. Bapduroim 5 V 1957) 


Panee (') Opisilo ycraHOBJIeHO, YTO pa3yYMpOUHeEHHe MOBeEPXHOCTHBIX CJIOEB 
MeTaJIJIOB, AesOopMUpOBaHHbIX TpeHHeM, MpOHCXOUT B OoJlee WIMpOKOM TemMepa- 
TYPHOM HHTepBaJie, YeM MeTaJIJIOB, LesOpMHPOBaHHbIX CKAaTHeEM B YCJIOBHAX 
craTHyuecKoro HJIH JMHamvyecKoro HarpyxeHHa. JlonoHHTeIbHaA OOpaOoTKa 
TpeHHeM TOPILOBbIX MOBepXHOCTeH MEMHbIX HJM aJOMHHHeBbIX OOpasilos, mped- 
BaPHTeJIbHO LePOpMHPOBaHHEIX JO pas JIMYHbIX CTeMeHeH OORAaTHA, IPHBOMT K pac- 
WIMpeHHIO TeMMepaTypHOro HHTepBaJia OT{bIXa Kak B CTOpOHY Oovlee HH3KHX, 
Tak HM B CTOpoHy OoJlee BbICOKHX TemNepaTyp oTxKHra. Ilo xapakrepy KPHBbIXx 
H3Me€HEHHA TeMMepaTyPHbIX KOSPPHUMEHTOB OTAbIXa ObIJIO BbICKa3aHO ipesno- 
JIOXKeHHe, YTO B pollecce TpeHHA (NO CpaBHeHHIO CO CTaTHYeCKHM C2KaTHeM) 
paclWUHpxeTCH aCCOPTHMeHT AecsbopMallHOHHbIX HCKa2KeHHH No CTemeHH UX TemMe- 
paTypHoH ycTowuHBocTH. Bmecte Cc TeM H3BeCTHO, YTO H3MeHeHHe pexKHMOB TPe- 
HHA (CKOpOcTb CKOJIbxKeHHA, HOPMAJIbHaA Harpy3Ka) MOxKeT MpHBecTH K H3Me- 
HeEHHIO TeMMepaTypbl H HHTeHCH*UKAaLMA Apyrux cbu3HKoO-XHMMYeCKHX Mpolec- 
COB, B pe3yJIbTaTe YEO MOFYT CYUIECTBEHHO H3MCHHTbCA He TOJIbKO XapaKTep 
JlacTHuecKoH JepopMallHH, HO MW YCJIOBHA, B KOTOPbIX (POpMUpyloTcsA JecbopMa- 
ILMOHHbI€ HCKaxKeHHA pellleTKH. 

Jt pewieHHA BOMpOCa O BJIMAHHH BHELIHUX MapaMeTpoB TpeHHA Ha XapaKTep 
MOJIA ResbopMalWHOHHbIX HCKaxKeHHH HM UX TeMNepaTypHy!0 YCTOMYHBOCTb OOJIb- 
mioe 3HaveHHe WMeeT H3y4eHHe KHHETHKH pa3yNpouHeHHA Mp pa3JIM4HbIXx 
Temlleparty pax. 

Matepuasiom jis HacToAuero HccJleoBaHuA CJyKUa NOWMKpHcTasMue- 
cKaA Meb. Bplvio MpoBeseHO ABe CepHH OMBbITOB, B KOTOPbIX H3y4aJIOCcb BJIMAHHE 
CKOPOCTH CKOJIbxKeHHA WH HOPMAJIbHOM Harpy3KH Ha HHTCHCMBHOCTh pa3ympou- 
HeHHA TMOBepXHOCTHBIX CJIO€CB B 3aBHCHMOCTH OT MpOMOJKHTeIbHOCTH OTKHTAa 
pH pasJIMUHbIX TeMMepaTypax. 

H3yuenve BJIMAHHA CKOPOCTH CKOJIbKEHHA MpPOBOAMJOCb Ha OOpasilax pa3- 
Mepom 10 x10 x10 mM?, pacToueHHbIx C OHOH CTOpoHb! Ao AMamerpa 6 MM. 
Hcnpitanve oOpa3loB B 3TOM CepHU OMbITOB OCYIIeCTBJANOCb MO CXemMe Mvloc- 
KOCTb — MOJI3YH NOX MOCTOAHHEIM AaBJeHHem 10 kI/MM” pu ckopocTax CKOJb- 
*KeHUA UV, = 2,8-10°-*cm/cek H vg = 3-10® cm/cek. Ormur o6pa3loB mpousBo- 
AMJICA pH Temnepatypax 200, 300, 350, 400 u 450°. Ormxur npx nepBplx AByx 
TeMlepaTy pax NpOBOAWJICA B MapaUHOBOH, a pH MoceLyIOuLuXx TemMNepatTy pax— 
B CBHHWOBOH BaHHax. Jia NpeoxpaHeHuA OT OKHCeHHA NOBepXHOCTH TpeHHA 
oOpas3IlOB JOMOJHUTeJIbHO OOMa3bIBaJIMCb TOHKHM CJloeM Gesloli rub. Iocse 
KaxKOH BbIepxKH IIpM 3aaHHoli TemMMepaType BaHHbI OOpasllbl OXMaKMasHcb 
B Boe pH Temnepatype 15°. 

Bpema omkura H3MeHAJocb oT 0,5 No 60 Mun. Ouenka pasympouneHuA o6pa3- 
LOB IIpOHSBOAMJacb TO BeJIMYMHeE MHKpOTBepOcTH, ompekeaemol na IIMT-3 
IIpH Harpy3Ke Ha aJIMa3Hy1o MMpamuyy 20 r. 
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H3yuenve BJHAHHA HOPMaJbHOl Harpy3KH MpOBOAHJOCh Ha OOpa3ilax c 
HOMHHaJIb HOH MJloulabio TpenHa 0,4 cm*. Mcnprranve o6pa3ioB ocymecTBIASOCE 
moO CX€Me BaJI — MOAIMWMNHHK Mp CKOpOcTH cKOJbxKeHHA 2,2 m/MunH. JlaBseHHe 
B STO CepHH OMbITOB H3MeHAJIOCb oT 0,74 KI /mM? yo 8 KI'/mm?. Usmenenue japsie- 
HHA OCYUIECTBIAOCb 3a CUeCT H3MCHCHHA BeJIMYHHbI HOPMaJIbHOM Harpy3Ku. 

Kak B mepBolt, Tak H BO Bropoli cepuax ombITOB TpeHHe MIpOBOLMJIOCb NpH 
PpaHHuHOH CMa3Ke BaseJIMHOBbIM MaCJioM. B KayecTBe KoHTpTedia CuIYKUJa 3aKa- 
JleHHad CTatb (f1x-= 56), MpH4YeM MOBepXHOCTL NJHTH B MepBoii CepHH OMNbITOB 
H MOBepXHOCTh BaJla BO BTOPOH TULaTeIbHO WIMoBaJMch MUKpoUkKypKoll. B 
OOOHX Cly4aAx Mepel UcMbITaHHeM OOpasulbl MpelBapHTesbHO lpHpabaTpiBaJHcb 
K MOBepXHOCTH KOHTpTeJla H MOABepraJMcb YaCOBOMY OTKHTY B BaKYyMe Mp 
Temnepatype 600°. 3a kpu- 

TepHH MpkpaOoTKH noBepx- A foam® 

HOCTH IIPHHHMaJiocb NowHOe 0 
pWsieranve oOpa3shoB Kk 
MOBepX HOCTH KOHTpTeula. 
[lpotowmxKuTebHOCTb HCMbI- 
TaHHA BbIOHpaJacb C pacue- 
TOM TIOJIYYeHHA CTaOHJIbHbIX 
3HavYeHHH MMHKPOTBepsocTH 
TPYWMXCA MOBepXHOcTel. 

Ha puc. | npezcraBsiexbi 
KPHBbIe 3aBHCHMOCTH MHKpo- 
TBepOcTH MOBepX HOCTeH 
TPeHHA MeAHbIX OOpa3lloB OT 
MpOJOJKHTEJIbHOCTH OTKHTAa 


MIpH pa3HbIX Temmepatypax. SR REG UL PO mun. 60 
M3 puc. 1 BuHO, 4TO Npodomkumenbnoting omrmkued 


Ta 


Mukpomlepoocmo 


eee en ary Pax Ol pac Bannane CKOPOCTH CKOJIb2%KeHHA Ha pa3sympouHe- 
*#KHTa TBEPOCTh NOBEPXHO- Hue noBepxHocTeli TpeHHA MeZH B 3aBHCHMOCTH OT MIpo- 
CTHbBIX CJIOCB, JedopMHpo- TOJDKATeIBHOCTH OTKUHLAa TPH Pa3JIMUHbIxX TeMiepaty pax. 
7 — v,= 2,8-10-4 cm/cex, 2 — ve = 3-10? cm/cex 
BaHHbIX TPeHHeM, pe3KO tee 
YMeHbllaeTcd B_ TlepBble 
MHUHYTbI OTKHTAa, 3aTeM 3TO MayeHve 3amMeTHO oCJIaOeBaeT HM Ip AocTraTouHou 
MpOOJRKUTeIbHOCTH OTKUTA TBepocTb MocTHraeT HeKOTOpOorO ycTOHuHBorO 
sHayeHua. McksoueHve coctaBuiseT oTKUr pH TeMMepatype 300°, np KoTopoM 
ANA JOCTHXKeCHHA YCTOMUMBOrO 3HaveHHA TBEPOCTH BbIOpaHHOe HaMH Bpems 
ObIIO, OYeBHAHO, HeLOcTaTOUHO. Otro OObACHAeTCA TeM, YTO IPH TeMMepatype 
300°, cooTBeTcTBYIOUeH TemilepaType Havasla peKpHCTaJWIM3alN, MpowcxosHT 
He TOJIbKO CHATHE HCKaKeHH BTOpOro posla, HO HW 3HAYHTeJIbHOM YaCTH HCKaKe- 
HHH Tpetbero pola. Ilpu temnepatypax, mpesbiitarou4x 300°, npososmKuTesb- 
HOCTh OTKHTa [JIA NOJYYeHHA ycTOMYMBHIX 3HaYeHHH CBOHCTB pe3KO COKpa- 
ulaeTCA, MpHyeM TeM CHJIbHee, 4eM BbIlle TemMMepaTypa OTKuUrAa. 

ToT dakT, 4YTO H30TePMbI OTAbIXa BbIXOAAT Ha TOPH3OHTAab, YKe CaM M0 
cede FOBOpHT 3a TO, YTO HCKaKeHHA B WJlaCTHYeCKH JeOpMHpOBaHHOM MeTaJJe 
oOJlaflaioT pa3HOH TeMnepaTypHOu ycrowuuBocTbio. Murepecuo u TO, 4TO TocJe- 
NOBAaTeJIbHOe MOBbIMMeHHe TeMMepaTypbl OTKHTa OMHUX HW Tex %Xe OOpaslloB No 
3alaHHoli TeMnepaTypbl He MpHBOAUMT K 3aMeTHOMY CHH2KeHHIO YCTOMYHBbIX 3Ha- 
YeHHH TBepOCTH MO CpaBHeHHIO C TeM CJly4aeM, Kora OOpasi{bl OTAKHTAaJIHCh 
mp 9TOH Temiepatype 6e3 mpomexkyrTounbix oTKuTon. 3 usuioxeHHOro Cujle- 
yet, uTO pH KaxkOU TemilepatType CHUMaeTCA TOJIbKO Ta YaCTb UCKaKeHHH, 
KOTOPad ABMAeTCA HeYCTOHYMBOH Kak JIA WaHHOW TeMIepaTypbl, Tak H MWA 
Ooslee HH3KHX TeMMepaTyp OTKuHra. 

V3 cpaBHeHua H30TepM oTAbIxXa (KpuBble / u 2), OTHOCAMIMXCA K pasJIHYHbIM 
CKopocTam OOpaOoTKH MOBepXHOCTHBIX CJlOeB TpeHHeM, BUAHO, UTO Ip MaJIOn 
CKOPOCTH CKOJIb2%KeHHA (KpuBbIe 1) ycTOHUHBoe 3Hay¥eHHe TBepAOCTH MPH BCex 
TeMnepaTy pax OTKHTa JOCTHraeTCA IPH CpaBHUTeJIbHO Ooubien II pOOJIKUTEJIb- 
HOCTH, 4eM Y OOpa3lloB, OOpaOoTaHHbIX NpH NOBbILIeHHOH CKOPOCTH CKOJIbKEHHS. 
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Ilpu 9ToM cKopocTbh pa3yNpouHeHHA MOBepXHOCTHEIX CJIoeB (CYA NO HakMOHY) 
H30TCPM) BO3paCTaeT He TOJIbKO C MOBbIIMeHHeM TeMMepaTypbl OTKUTAa, HO H CO) 
CKOPOCTbIO MpellecTBy1ouleH OOpaOoTKH TpeHHeM. 

Pa3IMuHA B KHHETHKe OTIbIXa H, OCOOeCHHO, HaJIMuHe HHBeEpCHH H3OTEPpM 


(7=350°) cBUJeTebCTBYIOT 0 TOM, YTO CKOPOCTh CKOJIbKCHHA OKASbIBAeT onpe- | 
JeseHHoe BJIMAHHe Ha Temme- |} 


AL /am? paTy pHY10 YCTOHYHBOCTb jecbop- | 
MallHOHHBIX HCKa2KeHHH peller- | 
KH MOBePpXHOCTHBIX CJIOeB Me- | 
TaJJIOB, AKTHBHO yYaCTBYIOULAX 
B TPeHHH. OTO BJIMAHMe OCTAaeT- 
CA elle 3aMeTHBIM Jaxe mocJe 
yacoBoro OTKHTa pH Temile- 
patype 450°. 

Cuelyer, oMHaKO, OTMETHTb, 


— 
S 


Mukpombepaocine lz 
S 


60 UTO BJIHAHHe CKOPOCTH CKOJIb- 
2%KCHHA Ha COCTOAHHe H CBOH- 

100 200 300 400 50) CTBa MOBEPXHOCTHBIX CJIO€B | 
Temnepamypa onmkuea TPYUWLUMXCA TeJl MOKeT NpPOAB-— 


4 JIATbCA Kak Yepes CKOPOCTh Ae- | 
san wean b sanneuNocta: Or Tewteperypa onicira ¢ 0 OP Maar maaan ep oma 
aproaiin ee E ponanskatenenOnnne aurea: 1— Patypy tTpenua. Yka3aHnble | 
0,5 Muu.; 2—1 Mun.; 3—5 mun.;4—10 mun.; 5— CaKTOPbl HEOHOSHAYHO BJIMAIOT | 
20 muu.; 6—30 mux.; 7—60 mun. v = 2,8-10-4 cm/cek yg HalpxAxKeHHOe COCTOAHHE 

BHeWIHHX CsIOeB H MO-pasHOMy 
MpOABIAIOTCA B OOWaCTH MaJIbIX HW OOJIbUIMX cKopocTeli TpeHUA. OmbiT oKa- 
3bIBaeT, ITO pH AeopMallHu MetaJJia BHeLIHHM TpeHveM C MaJIOH CkKOpo- 
CTbIO CKOJIbKeHUA (V;= 2,8-10-* co/cek), T. e. B YCJIOBHAX CPaBHHTeJIbHO 
caaOoro TemJIOBOrO BO3eHCTBHA, B MeTavIue 
HaKallJIMBaloTcd HCKaxKeHHA Ooslee ycTouuMBble 
Kak B OOJIaCTH HU3KUX, TaK HB OOVIaCTH BbICOKHX 
TemMilepaTyp OTKHra 10 CpaBHeHHIO C Jedopma- 
wei B YCJIOBHAX YyapHOrO NpHO*KenuA cH pers 
TpeHHA (UV, = 10? cm/cek). Oro yKa3biBaeT una SN 
TO, 4TO TeMIlepaTypa B 30H€ KOHTaKTa, No- S 
BHJMMOMY, OKa3blBaeT onpeevieHHoe BJIMAHHe S 
Ha (OPpMHpoBaHHe MOA HWCKaxKeHHH HW BHOCHT 8 
HeKOTOpble H3MCHEHHA B ACCOPTHMEHT MOCJIeqHHX S 
mo CTemeHH UX TemMepaTypHOH ycToHuHBocru. & 
Ha puc. 2 mpefcraBJlenbl KpuBble pasynpo- 8 
MHEHHA MeHbIX OOpasiloB, MpesBapuTesIbHO ~ 
oOpaOoTaHHbIX TpeHHeM CO — CKOpocTbio =~ 
2,8-10°* cm/ceK H OTOXKXKeHHbIX B TeUeHHe pa3- N 
Horo BpeMeHH. BuinaHve BpeMeHH HaHG6oulee S 
3AMETHO IIPOABJIAeTCA B PeKPHCTAaJMM3allHOHHOM s 
MHTepBawle TeMlepaTyp M Topasqo cma6ee mpn S 
HH3KHX H OoJlee BbICOKUX TemMMepatypax. Ecum 
MpOBecTH Tpaduyeckoe Aupdepenyupowpanve u 
NOACUHTATh 3HAYCHHA TeEMIMepaTy pHbIx KO3@pH- ——~Puc. 3. Mutencusnocra pa3ynpou- 


1 AH H€HHA MNOBepXHOCTeH TpeHun B 
WHEHTOB OTAbIXa HAT.’ XapaKTePH3YIOUIMX OT- 3apucumocrn oT TeMMepaTypbi OT- 


«Kura. J —0O,5 mun.; 2 — 30 mun. 


200 300 «400 «500° 
Temnepamypa omen 


HOCHTCJIbHYIO HHTCHCHBHOCTb pa3ylMpouHeHun 

HOBEPXHOCTeH TPeHHA, TO MOXHO MpocJeLUTb BIIMALHE BPe€MeHHOrO (bakTopa 
Ha HHT€HCHMBHOCTb pa3yMpouHeHHA BO BCeM TeMMepaTyPHOM HHTepBaJle OTKUTLa. 
Oka3aJlocb, 4TO pH BCexX HH3KHX TeMlepaTypaX WHTeHCMBHOCTb pasynpoune- 
HHA TeM Ooubie, YeM Combe MpoOMKUTeMbHOCTS OMKUTAa. B o6nacTH BbICOKHX 
TeMIICPaTyP OTKHTA OTHOCHTE/IbHaA HHTCHCHBHOCTh pasynpounenna IIpH Kpatko- 


492 


BPCMECHHbIX BbIepXKaX 3aMeTHO Bblile, YeM pH Combwux. Ja npuMmepa, Ha 
puc. 3 mpHBesenbl KpHBbIe 3aBHCHMOCTH TemnepaTypHOrO KoapPUuWenTa OTIbIXA 

_OT TeMMleparTy pbl AIA NpodOsKUTeIbHOCTH 0,5 Muu. 4 30 Mun. M3 puc. 3 cmenyer, 
4TO TIO BeJIHYHHE OTHOCHTeJbHOM HH- 

TCHCHBHOCTH pa3yIpouHeHHsA 6e3 yuerta A foam 

(akTopa BP€MeHH HeJIb3A CYIUTb O CTe- 
MeHH pasyNpouwHeHHA MeTaJJia B IeJIOM. 

PesyJIbTaTbl BTOPOH CepHu OMBbITOB, 
OTHOCALMIHeCA K H3YUeHHIO BJIHAHHA 
HOpMaJIbHOrO JaBJIeHHA Ha pa3ympou- 
HeHHe MOBepXHOCTeHH TPeHHA MpH pas3- 
JIMUHBIX TeMMepaTypaX B 3aBHCHMOCTH 
OT MpOROMKUTeEbHOCTH OTKHTa, mpel- 
cTaBJleHbI Ha pc. 4. V3 xoga KpHBbIx 
BUQHO, YTO CKOPOCTb pa3ylpouHeHHA 
oOpasloB, JespopMUpoBaHHbIX MIpH Ooub- 
IUHX HOPMA@JIbHBIX JlaBJIEHHAX B  Ha- 
YaJIbHOH CTa\Mu OTIbIXa Bo BCeX CyUaAx Cee eo Ae 
OoJIblle, eM B CJIYYae MEHbIUHX JaBsle- LILA 
Hui. IlpH MoBblltiesuu TemmepaTypbl Puc. 4. Bananne HOPMAJIbHOH Harpy3Ku Ha 
OTKULA CKOPOCTb pa3ympouneHus 06- pa3sympouHeHHe NOBepXHOCTeH TPeCHHA MCH 

B 38aBHCHMOCTH OT NpOMOJDKHTCJIBHOCTH OT- 
PasmoB BospacTaeT, OAHAKO CHHKCHHE xyra npu pa3smMuHBIX TemMepatypax. 1 — 
MHKPOTBepAOCcTH, MOBOJIbHO ObicTpoe P=8 xI/mm?; 2—P= 0,74 xI/mm?. 
BHauaJle, C TeYeCHHeEM BpeMeHH MpeKpa- @—?t= 150°, 6—¢ = 280°, e—t = 350° 
mjaeTca. Bpixo, H30TepM OTJbIXa Ha 
POPH30HTaJIb CBUJETEIbCTBYeT O 3aBePWIeEHHH CHATHH TOM yacTH MCKaxKeHuH, 
KOTOpaA MOrJla ObITb CHATA PH JaHHOM TemMepatType oT*ura. Bce 9To roBo- 
PHT B NoJb3y CooOpaxkeHwli O CYLIeCTBOBaHHH B JlepOpMHPOBaHHOM MeTaJJie 
HEKOTOPOrO aCCOPpTHMeHTa HCKaxKeHHH Mo CTeMeHH HX TeMNepaTypHOH ycToH- 
yMBocTH (,°). 

Bovlee BbICOKHe CKOPOCTH pa3yNpouHeHHA OOpasoB, AesbopMHpoBaHHbIX Tpe- 
HHeM IIpH OoJIbilieM JaBJIeHHH (puc. 4, KpuBble /), yKa3bIBalOT HATO, YTO yMpo4- 
HeHHe IOBeEPpXHOCTHBIX CJIOeB MIpH YBeJIMYeHHH HOPMaJIbHbIX Harpy3oK oOyc- 
JOBJIGHO TlaBHbIM OOPa30M KOJIMYeCTBEHHBIM HaKOMJIeHHeM MeHee YCTOHUMBbIX 
UCKaxKeHHH. 

Takum o0pa3soM, B pe3yJIbTaTe NPOBeACHHbIX OMbITOB YCTAHOBJIEHO, YTO H3Me- 
HeHHe BHeEWIHHX NapaMeTpoB TpeHHA MpHBOMT K H3MeHeHHIO paciipefeenuaA 
ReopMal\HOHHbIX HCKa2%KeHHH Mo CTemeHH UX TeMMepaTYpHOM YCTOMUMBOCTH H 
3aMeTHbIM O6pa30M CKa3bIBaeTCA Ha HHTCHCHBHOCTH pa3yIpOUHeHNA TpyUIMXcA 
MOBepXHOCTeH pH MocsleqyioulMx oOTKUrAaXx. 


= 
S 


SSS 


Mukpombepdotimb 


Cu6upcKHit du3uko-TexHu4eCKHH HHCTHTYT 
mp ToMcCKoM rocyyapcTBeHHOM yHHBepcuTerTe Tlocrymut0 
uM. B. B. Kyl6pruesa Bay 1957 
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M. TI. 3arpe6eunuxosa, JAH, 90, Ne 5, 767 (1953). 
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Hoknagn Akagemuu nayr CCCP 
1958. Tom 119, Ni 3 


XHMH A 


1O. A. KAAHOB. I. H. JOPO®EEHKO u Lf. B. BOP AAHOBA 


MPMHMEHEHWE UMHKOPFAHHMYECKHX COEJHHEHHM JUJIA 
CHHTESA YIJIEPOJ-YPJIEPOAHbIX MPOCH3BOAHbIX CAXAPOB 


(ITpedcmasaexo axademuxom A. H. Onapuneim 10 XII 1957) 


Kak moka3aHo pauee (',‘), HaHwOosee yoOHbIM MeTo,OM cHHTe3sa C—C- 
MNPOH3BOAHBIX YIJIeBOAOB OKa3aJICA MarHHHopraHhyecKuit MeTO, OCHOBAaHHBI Ha 
B3aHMOJeHCTBHH alleToraJioreHo3 C peakTHBoM I punbspa. JLanupiii MeToy mpoct 
HM WaeT BbICOKHe BbIXOJbl KOHECYHBIX MPOAYKTOB. Omnako CyleCTBeHHbIM ero 
HeJlOCTaTKOM ABJIAeTCA HeOOXORMHMOCTb BBOJHTb B peaKIHi0 Oo/bIlol H3ObITOK 
MarHuvopranhueckoro CoeAHHEHHA, MOCKOJIbKYy C HUM B3aMMOJelCTBYIOT alleTHJIb- 
HbIe Tpynmbl, a He TOJIbKO TasIOH allerorasiorenos. 

Oro MpensATCTBHe MbITaHcb OOOHTH Kak MYTeM MPpMMeHeHHA MeTHJIMpoBaH- 
HbIX CaXaPOB BMECTO alleTHJIMPpOBaHHbIx (°), TAK H MYTeEM 3aMEHbI AKTHBHBIX Mar- 
HHHOpraHWyeckHX COeIHHEHHH OoJlee MaCCHBHBIMH KawMHMopraHHyecKHMH Coe- 
JMHeHHSMH (°). Mcnomb30BaHHe 3TOTO NYTH HaTOJKHYJOCb Ha TPYAHOCTH, CBHA- 
3aHHble C OUHCTKOH KOHE4YHBIX NPOAYKTOB, H BEIXOAb! C—C-npoHk3BoLHbIX Obl 
HH3KuMH. [IpeqnpHHATad HaMH MOMbITKa NOJYUNTb aM TeTpaalleTHJIIIOKO3y 
NIpH B3aHMOJeHCTBHH alleTOXJIOPIJIOKO3bI C aJIJIMJIaJIKOMAHHHOpOMHOM OKOH- 
yHJlaCcb TakxKe Oe3ycielllHo. 

Bsuyly Toro, YTO WHHKOpraHwyeckHve CoeqHHeHHA OOJlaqaioT Hes HayATeJIbHOH 
CKJIOHHOCTbIO K B3aHMOJleHCTBHIO C KapOOHHJIbHbIMA TpynnaMH UH CJIOKHbIMH 
apHpaMu, NpelcTaBJAJOCb HHTePeCHbIM NPHMeHHTb HX JIA CHHTe3a yrJiepod- 
yrJlepOMHbIX MpOH3BOAHbIX YIJIeBOOB. 

B pe3yJibTaTe HarpeBaHHA alleTOXJOprJuOKOS3bI C YIBOCHHDIMH KOJIMYeCTBaMH 
XJIOPHCTOro (beHHJI- H N-aHH3HJIWHHKa B TOJYOJIbHOM pacTBope ObIIH MosyyeHbl 
HeKPHCTaJIH3yIoulHecA CHponooOpasHbie BeleCTBa, H3 KOTOPbIX Y]aJlOCb BbIe- 
JHTb MeHHJTeTpaalleTHIPMOKO3y HU N-aHH3HJITeTpaalleTHJTNOKO3Y C BbIXOaMu 
no 11 u 5%, cooTBeTcTBeHHO. 


TaOnuna 1 


Mou. oTHome- Henpopearn- KosnuectBo 
HHe alleToxsop-| Bpema Harpe- |Bpixoy dexuu- posapman |udenHumeTHs- 
Ne onbita | riOKO3bI H XJIO- TeTpaalleTHiJ- alleToxsiop- KapOuHovia, 
pucroro @enun-| B4HHA, aac. raoKospl, % | pmoKosa, % 5 
WHHKa 

4 1:9 10 25 yes 4,02 

Z ASE 10 4 ATL iste: 3,18 

3 ho 6 8,9 18,5 Pail 

4 432 4 14 27 Hts) 

5 fi Oe Nol 3 5 65 rl 


Vieyyenve no6ouHbIxX MpOLyKTOB MoKa3aJo, YTO HeMOJIHOsaMeHeHHble WHHK- 
opraHHyeckHe CoeHHeHHA YaCTHUHO pearHpyior C alleTHJbHbIMH PpyiinaMy alle- 
TOXJOPFUOKOSbI, OOpasyA 3HayHTeJbHbIe KOJMUECTBA KapOuHOJI0oB. Bo Bcex 
ONbITaX YCTAHOBJIeHO HasWuve HempopearupoBaBlien alleTOXJIOPIJOKOSbI H He 
TIpeHeJIbHOFO YIeBOAHOTO COeAMHEHUA, BEPOATHO ECTECTBEHHOTO B STOM CJlyuae 
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rerpaalleTHJ-2-oKcuruokasia. Baixo C—C-mpov3Boubix HU KOJIHYeCTBO) 
OOOYHBIX TIPOAYKTOB H3MCHAJIMCb B 3aBHCHMOCTH OT COOTHOLICHHA KOMMOHEH-) 
TOB HM MpOLOsKUTebHOCTH peaKUMH, UTO UsIIOcTpupyeTca ManHbimMu TaOs. 1) 
(Bo BCeX CJIyuaAX B peaKIHIO BBOAMJOcb 10 r a&-alleTOX JIOprJIOKO3EI). , | 
TlomHosameujeHHble WHHKOpraHvyeckhe CoeqHHeHHA NpH B3aHMOJeHCTBHH I} 
c alleTorasloreHo3aMu TakxKe OOpasyror C—C-npoH3BOAHble MOHO3. OTHM MeTOJOM 
nowyuena PeHhsITeTpaalleTHJTOKOSa C BbIXOJOM Ho 15%, a Takxe PeHHJITpH- |) 
alleTHJlapaOHHosa. | 
Takum o6pa30M, HaMM MoKa3aHa NpHHWNHaJIbHad BO3MO2KHOCTH NOJIYYeHHA |) 
yrslepol-YruiepoAHbIX MpOH3BOAHBIX YIJIeBOOB WHHKOpraHHyecKHM MeTOJOM, |) 
OJHaKO BbIXOJbI KOHCUHBIX TIPOAYKTOB 3feCb HM2Ke, YEM TIPH HCNOJIb3OBaHHH |), 
MarHHHopraHvueckux coelHHeHHi. 


—— 


IKCNeEPpHMeHTAAbHAA YACTH 


Cuure3 MPeHHATeTpaanweTHArAWKOSH C NOMOMb WO) 
peHuNmuAHKXAOpHUAa. B tTpexropso Kom6e, cHaOxeHHOH OOpaTHbIM 
XOJIOMMJIbHAKOM, KalleJIbHOM BOPOHKOM WH MexaHW4ecKol MellasKol, “43 1,32 r) 
(0,055 moma) Marnusa u 9 r OpomOeH30VIa B 30 Mi aOc. Supa ObldI MpHroToBJeH | 
pacTBop cbeHHJIMarHHhOpoMuda, K KOTOpOMY IIpH NepeMelMBaHHH HW OXJIaxKeHHH | 
MOcTeneHHO mpH6aBsasocb 7,44 r (0,055 Movwia) GesBoAHOrO XJIOopHcToro WHHKa 
B 12 mu a6c. scpupa. IIpu AoOaBJleHuu K pacTBopy Cyxoro ToJlyoula oOpasoBaJlacb 
cycneH3Ha (beHHJMHHKXJopHya. K cycnex3HH No KalJIaM NIpH TWepeMelIHBaHHy | 
mpHOaBsiasica pactBop 10 r (0,027 Mousa) alleroxJIopruoKo3bl B 25 MJ ToJYoula. 

Cmecb HarpeBaJlacb Ha KHMALeH BOAAHOH OaHe B TOKe CyXOro a30Ta, MpHuem | 
ONTHMaJIbHBIM BbIXOL (PeHHJITeTPaalleTHJLNOKOS3bI OblJI NOJy4YeH MpH KHNAGeHHH 
B TeueHHe 4 yac. 

Tlocuie pa3JloxKeHHA peaKIMOHHOM CMecH BOJOH HM pa3sOaBJIeHHOH yKcCycHOo 
KHCJIOTOH SPUPHO-TONYOJIbHBIM COM OTAeAJICA OT BOLHOFO, MPOMbIBaJICA BOON, 
HACbIL,eCHHbIM PpaCTBOPOM OHKapOoHaTa HaTPHA, BbICYIUMBaJICH Hal Oe3Boj- 
HbIM CyJbcspatom HaTpHa. Ilocsie oTTOHKH pacTBOpHTeA B BakyyMe MowJyyeH 
CBeTJIO-2KeJITIN CHpon B KowIMUeCcTBe 7,7 I. 

KosmmuecTBeHHbIM aHaJIv3 CUpola Ha XJIop (H3BeCTKOBbIi MeTOA) NoKa3aJ, 
4TO B HeM CofepxKuTCA 27% HeNpopearHpoBaBleH alleToxoprsioKo3sbl. Cupon 
XOPOLIO MpHcoequHAeT OpoM H OOeclBeYMBaeT pacTBOP MepMaHrauata, TO yKa- 
3bIBaeT Ha HaJIM4He B HEM HelpeebHOrO yrJieBoAHOrO coeqMHeHHA. 

J\na oTqeleHus :beHHJITeTpaalleTHJPMOKO3bI OT COMYTCTBYIONIMX KapOWHOJOB | 
ObIJIO HCNONb3OBaHO AesalleTHIMpoBanne. JA 9TOFO CHJIbHO OXJaKAeHHbI pac- — 
TBOp cHpona B 30 MJ XJOpocbopMa MpHJIMBaJICA Ip MepeMelMBaHHH UM OXJIaxK- | 
J\eHHH K pacTBopy 2 © HaTpHa B OO Mu a6c. Metanovia. Tloce nepemewiMBaHHaA B 
TeyeHwe 5 MMH. paCTBOp OCTaBJIAJICA Ha MoJuaca B OXJaMTebHOH CMecH, a 
3aTeM MOAKUCJIAJICA pasOaBsIeHHOH YKCYCHOH KUCJIOTOH Wo Cla6oKHCJIoM peak- 
wan cpefbl. Ilonyuenupli pacrsop TpwxKb SKCTparHpoBasicA XJOpocbopMoM. 
M13 xlopotbopMeHHOro CJIOA MOCJIe OTTOHKH pacTBOpHTeIA NoyueH YMCTHI WH- 
(peHuJIMeTHIKapOuHon (T. mui. 77—78°) B KkonuyectBe 1,8 r. 

Bowl clo ynapMBasica lo CHpoma M alleTHMpoBaJicA pH HarpeBaHHH 
B TeueHHe 3 yac. c 50 Mil yKcycHoro aHrugzpuga u 5 r OesBolHoro alletata HaT- 
pua. [locuezyioujaa o6paOorTKa Beach Kak Mpv OObINHOM MarHuiiopraHMyecKom 
cuntese. B pe3yubtate nosmyyeno 1,7 r ryctoro cupona, 43 KOTOporo myTem mepe- 
KpHCTaJIIM3allMW W3 M30NponMJoBoro ciupta Bbizeseno 1,1 r (11% Teopun) 
benMsiTeTpaalleTHJITNOKO3bI C T. MJ. Moce NOBTOpHOH mepeKpucTasMsallHH 
153—154°. Cmemannat mpo6a nomyyenHoro Mpokykta c 3aBesomoli cbenusrer- 
paalleTHJIPNOKO30H MlaBMJlacb B Tex 2%Ke Npefenax. JlecrpyKTuBHOe OKUCsIeHHe 
IleJIOUHBIM Ne€pMaHlaHaTOM IIpHBeJlo K NOJYYeHHIO GeH30MHOM KUCJOTH. 

C WeulbIo H30exKaTb CTaMIO [esalleTHJMpoBaHHA M NOBTOPHOrO alleruspo- 
BaHHA MOCTaBJIEH OMIT, B KOTOPOM (eHHJITeTpaalleTHILTNOKO3a OTAeMANAaCb OT 
10004 HEIX MpOAYKTOB MeTOJloM XpomatTorpadun. J. storo SpupHO-TOWYONb HBT 
COHN, MOJYYeHHBIM MoCe B3aMMoelcTBUA PeHHAWHHKXJOpula Cc alleTOXxJIOp- 
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| POKOSOH, XpoMaTorpadupoBaJICA Ha KOJIOHKe C MpoOKavIeHHOi OKHCbIO aJIIOMH- 
pe. OxkHcb aJOMMHMA MpoMbIBaviach 175 Ma Oen3oua. [locate oTroHKH pacTBo- 
puTe/A B BakyyMe MOJyueH CBeTVJIO-2KeJTbIH CHpoN, KOTOPbIli 3aKpHCTaJIH30- 
| Ipu PacTBOpeHHH B XOJOMHOM HSONponusoBoM ciMpte. B pesyvibraTe 
| ee 0,45 r (5% Teopuu) cdenHuretpaalleTusrmoKosbl c tT. mt. 153—154°, 
{CmellanHad mpoOa Jenpeccun ue Java. pu okucienuu noujyuena Gensolinas 
KUCJIOTAa. 
4 Tlomyueuuve aHH3uUNTeTpaanheTHArAWKOSH. n-Aunn- 
‘SHITHHKXJIOPH] NOJYYeH BbILIeOMMCaHHbIM MeTooM u3 1,32 r marnusa, 10,7 r 
| 2-OpoManusovia u 7,44 r Oe3BoLHOrO XJOpucToro WHHKa. K IMMHKOpraHhuecKomy 
|/CoequHenHi0 MpHOaBAAsca apupubiit pacrBop 10 r alleroxJloprsioKo3bl, H CMeCb 
HarpeBaJlacb B TeyenHe 4 uac. Tlocule WesaleTHMpoBaHHA UH OObIHHOH OOpaboTKU 
nosyyexo 0,5 r (5% Teopul) aHusuJiTeTpaalleTHITNOKOSsbIC T. ma. 102°. Cmenman- 
Had MpoOa Aenpecenu He Jada. IlpH okuCJeHHH BbIedeHa N-MeTOKCHOeH30linad 
KHCJIOTa. 

CuutTe3 PeHuATeTpaaheTHATAWKO3SH C NOMOMbW 
AUMenHuAWUHKa. HeoOxolumas Aaa cuuTe3a AuenusmuunKa Audenns- 
‘PTYTb MosyuaJiacb AHasometoyom A. H. Hecmesuopa (*). ucdbenusuHnk cuuTe- 
SHPOBaH IIpH KHNMAYeHHH JMPeHHIPTYTH C NOPOLWKOM WHHKa B KCHJIOJIbHOM pac- 
TBope (°). KcuaombHad cycnensua AuenusuMuKa, Nosyyennasn u3 6 r (0,017 
MOJIA) WMdennptyTH u 4,8 r WHHKOBOM MbIIM, HarpeBasiacb c 3 r (0,008 mous) 
alleTOXJIOprsioKo3pl B 15 MJ OeH380JlIa Ha KHOAUMeH BOAAHOH OaHe B TeyeHHe 
1,5 yaca. . ; 

PeakUHOHHad CMeCb pasJiarasiach pa30aBJIeHHOH yKcCycHol KucmoTOH. Ken- 
JIOJIbHbIK PaCTBOP OTAeAJICA, MPOMbIBaJICA: BOLO, BbICYLIMBaJICA, MocJle Yero 
pacTBOpHTeJlb OTTOHAJICA B BakyyMe. [louyueHHbI BASKHH CHpon AoalleTHsMpo- 
‘BaJICA YKCYCHBIM aHIHApHROoM B MpHcyTCTBHH Oe3BOHOrO alleTaTa HaTpHA. 
PeakIMOHHasd CMeCb BbIJIMBaJlacb B BOY. Boubi pacTBop 9KcTparMpoBavicAa 
3HpoM, Mocwe OTTOHKM KoTOporo Nowyyeno 2,8 Lr. x*KesTorOo cHpona. Cupon 
pacTBOpsJIcA B MHHMMaJIbHOM KoJIMuecTBe FopAYerO H30MpONUOBOrO CMupTa. 
Tlpu npoflosmKUTeIbHOM CTOAHHH B XOJIOAMJIbHUKe M3 pacTBOpa BbIKPHCTAaJIH30- 
Baloch 0,46 r (14% vTeopun) cenusrerpaalleTHarmoKo3sp c T. ma. 151—152°. 
CMellaHHaax mpoOa Jenpeccuu He Jada. IIpH okuceHHH BellecTBa NoJyyena 
OeH30lHaA KUCJIOTA. 

Tlomyyenuve Menu aATpuawheTUAapaounosn. Peakuna 
| psaumonelicraus udenusMunKa C alleTOXJIopapaOMHO3OK MpOBOAMacbh 10 yKa- 
-3aHHOH MeToduKe. B KOHedHOM HTOFe Obl NOJYYeH %KeJTOBAaTbIM CHpon, H3 KOTO- 
“poro pH MpoXosKUTebHOK KpHCTaMM3alMW M3 M30NpomaHowla BbIeIeHO He- 
‘MHOro (beHMJITpMalleTHJ1apaOunosbl c T. m1. 91—92°. Cmeuiannan mpoda c 3aBelo- 
‘Moli (peHHJITpHalleTHapaOMHosow elmpeccnHu T, Ms.. He Java. 


Poctosckuli-Ha-Jlony Tocrymn.to 
rocyapcTBeHHbIM yHABepcuTeT 10 XII 1957 


IMTHPOBAHHAA JIMATEPATYPA 
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M. HW. 3AXAPOBA, H. A. HPHATOBA, JI. A. CEMEHOBA u H. A. XATAHOBA 


HCCJIEQMOBAHHE ®A30BOr0 COCTABA CIWJIABOB )KEJIESA 
C BAHAJMEM H )KEJIESA C XPOMOM 


(ITpedcmaeaeno axademukom A. A. Boueapom 12 XI 1957) 


Tlo unrepatypHbm Jannpim (1,”), B HarpaMMaX COCTOAHMA *KeJle30 — Baa 
uu W 2%Kele30—XpoM HMeerTcsA OOJacTb o-(a3bl, KOTOpaH Mp TemilepatTy paz 
>1234° ana cnsapop Fe—V u 820° qn cnuaBop Fe—Cr nepexogur B oOslacTh 
TBePAbIX PaCTBOpOB «-(pa3bl. OHaKO pe3koe H3MeHeHHe CBOHCTB CIIJIaBOB I 
mipelesaxX ouodasublx oOOsacTeli Kak o-, Tak H a(ba3bl yKasbIBaeT Ha Coulee 
CJIOXKHbI XapakTep Pa30BblX NpeBpaulenhit. Tak, HallpHMep, pesKo NpoABAeTCs 
XPYNKOCTb Mocvle OTAKHTa IpHTemnepaty pax 400—550° B cimaBaXx, OTHOCALIUXCAD 
Mo (HarpaMMe COCTOAHHA K OfHOda3sHOK OOsacTH o-dasbl. [lnacTHuHocTh pHi 
9TOM MaflaeT LO HYJIA, YTO CTABUT OFpanyenhe MpakTHYeCKOMY HCIOJIb3OBaHHKt 
cnaapos. Jlena u XayKuc (*) cunraior, uTo ynpounenue cuviaBop Fe—Cr mp 
HH3KHX TeMepaTypax oTMycKa oObACHAeTCH BbIeJIeHHeM TBepAoro pacTBopa} 
Goratoro xpomom. IloqoOnok »%xe TOUKH 3peHHA pHepxuBaioTcA Buwbame 
vu Ilexcrou (*), KoTOpbie Ha OCHOBaHHH CBOerO SKCHePpHMeHTaJIbHOrO HccJeElo} 
BaHHA MPH K 3aKJNOUeHHIO O HaJIMUHH B CHcTeme Fe—Cr npu Temmepatypa® 
HwKe 600° AByX 2BTeKTOHAHbIX MpeBpalleHHi. 

M3meneHve CBOHCTB, He COOTBETCTBYIOULee OLHOGasHOH CTPyKType TBepAoré 
pactBopa, HaOmogaetcs (°,”) TakxKe HM TIpH TeMMepaTypax BbIllle TeMMepaTyps 
MpeBpalleHHA o- B a-tpa3sy. ITO H3MeHeHHe CBOHCTB TPYAHO OOBACHHTb MpoO 
IeCCOM YHOPALOYEHHA ATOMOB, KOTOPOe MpeANloJaraeTcA HeEKOTOPbIMHM HCCJelo+f 
BaTeJIAMH, KaK IIPH HH3KHX, TaK HM Np BbICOKHX Temlepatypax (‘). | 

Ilemb JaHHOrO HccJieqoBaHHA COCTOAJIa B W3YYeHHM CTpPyKTYpbI cMaBor 
*Kesles30—BaHaHi WU *Kesle30—XPpoM NlocJle HarpeBa Mp pa3JMUHbIX TeMMeparty + 
pax B HHTepBasie 1400—600° c nocseqyiouleH 3aKaJIKOH B BO. 

CnJlaBbl H3FoTaBJIMBaJIHCb H3 9JICKTPOJIMTHOO x*KeJle3a, 3JIeKTPOJMTHOTU 
XpoMa, H3 BaHaHA, BOCCTAHOBJIeHHOrO W3 OKHCH BaHalWA HU CofeprkKaleral 
99,6%V u 0,08% C, mH u3 amomMHHOoTepMH4uecKoro BaHalHa, coep Kater 
—1% Si. | 

CntaBbt Fe c 49,5 at.% Vu Fec 50 ar.% Cr u3roTaBsIMBawHcb MeTOJO) 
GecTHresb HOH mwlaBku. CnuiaBbl Fe c 28,5; 43 u 74 at.% V nw cnuaBbl Fe c 35, 


42 uw 48 ar. % Cr usroTaBsMBaJINCb H3 BanalUsA, Coep2Kalllero B KavecTBe MIpHMeCH| 
Si. 


HcceqoBanve MpoBosHslocb MeTOJOM HipakilHH peHTreHoBCKHX Jy ueH 
8 NOJMKpHCTaJJie H MeTOXOM MHKpocKonMyecKoro aHasH3a. Tlocne oTAMBKH 
ciJlaBbl POMOreHHSHpoBaJINch Mpu Temmepatype 1300° or 20 no 100 yac. u 3aka- 
JIMBaJIHCb C 9TOH TeMMepaTypbl B BOJY. 

CrpykTtypa cimaBoB *KXeue30—BaHaguid. [locae na-} 
rpeBa oOpa3ila ciiJlaBa MpH BbIOpaHHo TemmepaType M 3aKaJIKH B BOY u3syua-: 
Jlacb MHKpOCTpyKTypa CilaBa, 3aTeM C HoBepXHOCcTH OOpa3ila HanMsMBavIcAl 
NOpOwoK JIA PeHTreHoBCKOrO UccJefoBannaA. Hanvwennbiit nopowoK 3anau-! 
BaJICA B 9BaKYHPOBAHHble KalMJJIAPbI H JONOJHMTeMbHO HarpeBasicA C MOC HELyI0-} 
lke 3aKaJIKOH MIpH Tol %e TemMMepaType, Mp KoTOpoli npousBoOAMICA HarpeB} 
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K cmamve 3axaposoii, Henamoeoii, Cemenosoti, Xamaxosoti kK cmp. 498 


Puc. 1. Pextrenorpamma cnuiapa xene3a c 42% xpoma mocae romorennsannn mpu 1300° B tTeuenne 


100 uac. c nocnexyrouleli 3akanKoil B BoO_y 


Puc. 2. Muxpocrpyxktypa cnaBa 2Kee3a c 42% xpoma mocue romo- 
reHH3alun pu Temmepatype 1300° c mocaegyiomel 3akaKOl B 
Boy. 160 x 


p-asa (Ke OK (200) Ke 220) Kee (H3)Kp 


a-pasa (MO)K. AVA ALIA (12)Ky (2K 


uc. 3. PentreHorpamMa cimapa xese3a c 42% xpoma noce oTKuTa ciuaBa MpH 1000° BTeyeHve 4 yac. Cc 
noculesyroulelt 3akaJIKOH B BOY 


K cmambe Cmupuxcea x cmp. 508 


Puc. 2. PeutrenorpamMa Mosuctupola (iuabTpoBaHHoe 
MeqHoe M3J1yueHHe) 


Puc. 3. Pentrenorpamma mepkypauerata noauctupona IT (puapr- 
POBaHHOe MeqHOe H3YYeHHe, IKCNO3HUHA 40 yac.) 


JAH, T. 119, Ne 3 


oOpasiia. [Ipofom«kuTetbHocTb HarpeBa o6pasila W3MeHAsach oT 15 MUN. To 
2 4ac. mp Temnepatype 1400° un or 5 no 170 uac. npu 600°. Orkur okanuuBasica 
Tora, Kora yBeHYeHHe BpeMeHH HarpeBa He NPHBOAMIO K USMCHEHHIO CTpyK- 
TY ppl. 

PeHTreHorpaMMbl CHUMaJIHCb Ha XPOMOBOM M3Jly4eHHH. PesyJIbTaTbI HccJie- 
AOBAHHA MOKasaJiM, YTO MoCJe ToMorenvsalun mpH 1300° u 3akanKH crVaBbI 
weJle3a C BaHaj\HeM IIpH cofep%kanhu BaHalua or 28,5 no 74% saBasioTCA He 
OAHOAasHbIMM (KaK JOJKHO ObITh MO AMarpamMMe cocTosAHUA Bepepa 4 Esuu- 
raysena), a AByxcba3Hpimu. [pa mukpockommyeckom uccvleqoBaHHU Oplvio O6Ha- 
Ppy2KeHo, UTO Ha *POHE KPHCTaJJOB a-:pasbl C TBepocTbio ~ 250 KI'/mm? BYE 
KpHCTaIbl Apyrok dasbi c TBepxocTbio ~750 KI'/mm?. Koauuectso Bropoii, 
Ooslee TBEpoH cba3bl yBeJIMUMBaeTCA C MOBBIINeHHeM coflep*KaHHA BaHalHA B 
cnuiape. PentreHoBcKHH aHaJH3 NoTBepAH WanHble MUKpocKoMMuecKoro UC- 
cleqoBanua. Ha pentredorpaMMe NOABJIAJHCb LBe CHCTeMB! JIMHHH, 43 KOTOPbIX 
OMHa COOTBETCTBOBAaJIa KYOHYeCKOH OObeEMHOMEHTPHPOBaHHOl «-*ase, Apyraa — 
PpaHeleHTPHpOBaHHOH (ase, KOTOPYy!0 MbI OOo3HauHH B-cas0H. M3 coornomie- 
HHA HHTeCHCHBHOCTeHt JIMHHM «- Hu B-chas TO MeTOY TOMOJIOrH4ecKUX Nap Oxis0 
olmpesevieHo, 4TO B crislaBe c 28,5% V coxepautca 5% B-chasbi, B ciuaBe c 74% 
V~80% $-cbasbi. Mloctosnnas peuleTku -cbasbi ua cniaBa Fe c 43% V pana 
4,12 A. C vu3mMeHeHvem cosepxKaHHaA BaHalHA NOCTOAHHAA H3MeHAeTCA B COTHIX 
WOJIAX AHICTpeMa. 

Tlocue ucceqoBaHHA CTpyKTYpbl Mp Temmepatype 1300° re xe cambie OOpas- 
bl OTKHTAaJIHCb UW 3akaJMBasNcb c Temnepatyp 1400, 1200, 1150°; crpyxtypa 
Bcex clJlaBoB Fe—V oka3aJlacb CocTosuleH, Tak %Ke Kak U pH 3akKasmKe c 1300°, 
u3 Byx das — au 8. IIpu temneparype 1150° crpyxtypa cnsmaBos Fe c 28,5; 
42 u 49,5% ocTaBallacb ZByxda3HOH Mp yBesIM4eHHH BpeMeHH OTAKUTa Jo 
60 yac. 

J[pyrad KapTHHa HaOsioflasiacb nocule oTKura coviaBop Fe—V npu 800°. 
Ilpu sto Temnepatype yxe nocsie 5 uac. HarpeBa H 3akasKH cnwiaB Fe c 28,5% 
V cocTouT 43 oJHOK «-cpa3bl, crviaBbic 43; 49,54 74% V cocrosT u3 AByx tas — 
a uo. Ilocne orKura pu Temnepatype 600° B cnmaBe c 28,5% V coxpaHserca 
CTpyKTypa «-(a3bl, B cliiape Fe u 43% V — crpyktypa a H o-cba3, B CIiaBe 
c 49,5% V ucue3sM KpHcTaJJbI «-cba3bl, H CTPYKTYpa COCTOHT TOJbKO U3 o-(pasbl. 

CileloBaTeJIbHO, B CIiiaBax 2KeJle3a C BaHajlMem oT 28,5 Jo 74% pH NOHMKe- 
HMM Temmepatypbl oT 1400 fo 600° casoBble NpeBpalleHuA MpoTeKaloT Ooviee 
CJIOKHBIM MYTeM, YeM 9TO CuIefyeT H3 MMelollelicA B HTepaType JHarpaMMbl 
COCTOAHHA, a UMeHHO: (% + 8)—->a-—>(a« + a). 

TIpu o6patHom uarpese crJiaBoB oT 600 go 1300° o-cbasa mpeBpaujaetcs B 
a- H B-cba3bl, UTO TOBOPHT O TOM, YTO $-(pasa ABJIAETCA PaBHOBeCHOH ca3s0H Hu 
cnuaBbt Fe c 28,5—74% V mnpu TremnepatTypax Bbille TeMiepaTyp lpeBpaule- 
HHA o- B a-(ba3y COCTOAT H3 a- HH « + B-, HH B-chas. 

Crpyktypa cu aaBoB Keue30-XpomM. Tepmuueckan oOpa- 
6oTKa ciiaBop Fe—Cr mpopofsiacb Tak Ke, Kak H CilaBoB Fe—V, tyTem romo- 
reHH3alluu mpH Temnmepatype 1300° c nocwexyroueH sakaiKol B Boy. Hocue 
MHKPOCKOMMYeCKOrO HM peHTreHOBCKOFO HCCJIeMOBaHH Te %e CamMble OOpa3ipl 
OTKHTasIHCb HW 3aKaJIMBasHCb pH Temmepatypax 1400—900°. Muxpockonnue- 
CKoe H PeHTTeHOBCKOe HCCJIeqOBaHHA NOKa3aJv, YTO MoCJie 3akaJIKM C TeMNepa- 
typpi 1300° crpykTypa cisaBoB Fe c 35; 42 u 48% Cr cocrouT 43 KpHicTaJJ0B 
a- wu B-cha3. KouuuectBo 8-ba3bl yMeHbluaeTCA C NOHHAKeHHeM TeMMepaTy phi. 
Tak, B civiape Fe c 42% Cr mp remnepatype 1400° cogepxurca 100% B-cpasni, 
mpH 1300° npumepHo 90% B-casp (pvc. 1). Mukpoctpyxtypa 9Toro CriJlaBa 
mocyie 3aKaKu c 1300° cocTouHT “3 KpHcTaJJoB a-cpasbl Ha (OHE KPHCTaJJIOB 
8-aspi (puc. 2). Tloce orwura cnaBa mp remmepatype 1000" B Teyenne 
yac. B CIlaBe COXPaHAeTCA TOJIbKO OKOJIO 10% B-dasbi (puc. 3). locate yBeuH- 
YeHHA BPeCMeCHH OTKHTa JO YCTAHOBJIEHHA PaBHOBeECHOFO COCTOAHHA TIpH 1000 
ciiaB COCTOHT u3 OfHOM a-casbl. Tlocroauuas pelleTKu $-dasbi criaBa Fe 
c 42% Cr paBHa 3,65 A. 

CneflopatesIbHo, B CivlaBax 2KeJle3a c 35—48% Xpoma, Tak Ke KaK H B Cila- 
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Bax Kesle3a c 28,5—74% V, casoBble MpeBpallleHHA 3aKJOUAIOTCA He TOJIbKO 
B MOJMMOp@HOM IpeBpallleHHH o- B «-(pa3y, HO Take HM B MpeBpalleHuu apes | 
B KyOH4eCKY}!O rpaHelleHTpHpoBaHHy!0 pellieTKy B-casbl. 


ABTOpbI BbIpaxKaloT rlyOoKy10 6arogapHoctb A. IO. Tlonakosy 3a mpefo-— 


CTaBJieHve BaHalua uucToToH 99,6%. 


Mockosekul rocyqapcTBeHHbI YHHBepCcuTeT Tlocrynuso 
um. M. B. Jlomonocosa 12 XI 1957 
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XHMHA 


HW. H. KOPHHJIOB, JI. HW. MPAXHHA, O. B. OKUMKOBA u A. A. CHETKOB 


O KBASHBHHAPHOCTK CHCTEMBI: WECTHK OMMOHEHTHBIM 
HHKEJIEBbIM TBEPbIM PACTBOP+KAPBH], THTAHA 


(ITpedcmasaeno axademuxom H. H. Yepnaeeoim 11 X 1957) 


OrcyteTBHe OOWMX NpHHUHNOB B H38YYeCHHH MHOFOKOMNOHEHTHBIX MeTaJI- 
JIM@4eCKHX CHCTEM H TPYAHOCTH MX HariAqHoro usoOpaxKenua TpeOyior paspa- 
OOTKH HOBbIX pall[HOHAJIbHbIX MeTOJOB HX UCCJelopanHHusa. 

CKJIOHHOCTb MeTAaJIJIOB K OOpasOBaHHlO TBEPALIX PaCTBOpoB, CcoeMHeHH u 
TBEPAbIX PaCTBOPOB Ha OCHOBE STHX COeAMHEHMH MpMBOXUT K TOMY, YTO B MHOFO- 
KOMMOHCHTHBIX CHCTeMaX OOpasyeTCA SHAYHTeJIbHO MeHbIle (:ha3, UCM MOXKHO 
OblJIO MpeAnosaraTb MO YHCJY YuaCTBYIOULMX KOMMOHEHTOB. 

Hasmune XMHMHYeCKOPO CPOACTBa MEX Ly BJleMeHTAaMH UH oMpesesienHad CTeneHb 
AaKTHBHOCTH pearHpyIOulHxX 3JIEMeHTOB B MHOFOKOMMOHEHTHOH CHCTeMe MO3BOJIA- 
2OT CBeCTH HCCJleloBaHHe MocJleqneh K H3y4eHHIO PaBHOBeCHA MexKAy orpanwuen- 
HBIM YHCJIOM cas (AByX-, Tpex- H YeTbIpexdasHomy paBHoBecuio). Hexkoroppie 
BOMPOCbl TeOPHH AHarpaMM COCTOAHHA NOMOOHbIX MHOFOKOMIIOHEHTHBIX MeTaJI- 
JIMYeCKHX CHCTeEM pacCMOTpeHBI B paborte (’). 

B cBxA3H C 3THM B pxAe ClyyaeB U3yYeHHe HeEKOTOPbIX MHOFOKOMMOHEHTHBIX 
CHCTe€M MOXKHO CBeCTH K HCCJleqOBaHHIO Tpexda3HOrO PaBHOBeCHA: MHOTOKOM- 
MOHEHTHBIM 2%KHAKHH pacTBOp <= MHOFOKOMMOHEHTHBIM TBepAbIi pacTBop + me- 
TalH¥ecKoe CoesHHeHHe. 

Jina lpWMepa HaMH OblJla B3ATa 8-KOMNOHeHTHAA HHKeJleBad cucTema Ni— 
Cr—W—Mo—Nb—Ti—AI—C, B KoTopol mpd onpeyeJieHHOM Co¥eTaHHH KOM- 
HMOHEHTOB MOXKHO MOJYYHTb TpexdasHoe paBHoBecHe: 8-KOMMOHEHTHHIN ®KHAKHH 
pacTBop<~8-KoMNOHeHTHEIM TBeEpAbIH pacTBop + coefuHeHHe TiC usm ero TBep- 
Aplii_ pacTBop. 

WAVO MIA 4 
Tenota ofpa30BaHHA KapOujOB 


Kap6uzpt Ni,C Fe,C Mo,C WC TaC Cr,C NbC vc TiC 


Tenaota o6pa3s0BaHiiA— 
AH xxkan/Mosn —9,2 —5,8 —4,0 +8,4 +9,0 +16,0-+419,0 +428,0-+57,0 


Ha ocHOBaHHH JaHHbIX 10 TelJOoTaM OOpa30BaHA KapOHJOB HUKeJA, XpoMa, 
BoJbpaMa, MosHOJeHa, HHOOMA MH THTaHa (cM. TaOd. 1) MoxHO 3apaHee Mper- 
BHJleTh XO peaKUMH B MoLoOHO 8-KOMNOHeHTHOM HMKeJeBOH CcucTeMe, Cofep- 
*Kauleli BbILeyKa3aHHble SJIeMeHTbI, H CUHTATb, YTO MpewMymlecTBeHHO OyyeT 
oOpasoBblBaTbCA KapOu THTaHa. 

KapOug THTaHa OOpa3yerTcA C HaHOOJbIIMM TeMOBbIM S(peKTOM H ABAAETCA 
Goulee yCTOHYMBLIM H3 BCX BO3MOMKHLIX KapOHAOB B Usy4YaeMol CHCTeMe. 

JIA mpopepKu BbILeyKaSaHHbIX MpeAMONoKeHHH OblJIO H3yueHO XMMHuYe- 
cKoe B3aMMOslelicTBHe C KapOuJoM THTaHa-6-KOMMOHEHTHOTO HUKeJeBOrO TBEp- 
oro pactBopa (cogepxauyero Cr, W, Mo, Nb u Al), mpuwnatoro B KauecTBe Hc- 
XOMHOM (pa3bl, H YCTaHOBJIeHO da30B0e paBHOBecHe B sToH 8-KOMNOHeHTHOL 
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CoctaB WcCxofHOro 6-KOMNOHeHTHOrO HHKeJeBoro {TBepAOro pacTBopa Obl 
pplOpaH crlenyroummi: Ni 82%, Cr 7%, W 3%, Mo 3%, Al 3% u Nb 2%. | 
Jina vuiccJleloBaHHA ObiIH W3rOTOBJIeHbI CIJlaBbl, COCTOAMMe H3 HCXOAHOTS 
6-KOMHOHEHTHOFO HHKeJleBoro TBeporo pacTBOpa, K KOTOPOMYy LobaBiA Ics 
KapOu, THTaHa B KoJMYecTBe OT 0 jo 95%. 5 | 

O6pasUbl CHIaBOB POTOBMJIMCb MeTOAOM M1JlaBJIeHHA B HEALY KIHOHHOH meu 
(yo 15% TiC) # MeroyoM mopowKoBoli MeTaJiIyprHH (OT 25% no 95% TiC); 

Jina viccJieoBaHHA CMaBOB MpHMeHAJIHCh: TepMHYeCKHH, MeTaJIJOrpadH- 
yecKHH, PeHTTeHorpadvyeckHi WM HHTepMeTAaJIJIMAHbIM MeTObI aHaJHsa. Kpome 

' Toro, OblJia H3yyeHa TBepocTb CllJla- 

nce BOB, OOraTbIX HHKeJIeM, NoCJIe 3aKaJIK 
ce 1250, 1200 u 1000°. 

Jia onpeleseHuA TeMlepaTypHOr 
HHTepBasla KPHCTaJIM3alHH CIwJaBoB, 
collep2Kaulux or 0 qo 15% TiC, BpmnowHeH 
TePMHYeCKHH aHasiH3. Kpupble oxsaxk-p 
JICHHA 3allHCbIBasIwcb Ha THpoMerpe 
200° H.C. Kypnakosa c mpyMeHeHHeM IMJla- 
THHa — IlJlaTHHO-podveBoll TepMorapbl. | 

JiMarpaMMa IJlaBKOCTH CHCTeMbI 6-- 
KOMIOHCHTHDIM HUKeJeBbIIi TBEPAbIH pac-) 
TBOp — KapOv, THTaHa NpHBeeHa Hal 
puc. 1. Ha Hel 6-KoMUOHeHTHBIM TBep- | 

0 2 y 6 8 Gec % jKblii PaCTBOP HUKesIA OOO3HAUeH Yg. Kak) 

Ti Gig MOXKHO BHeTb Ha 9TOH MHarpaMmMe, | 

TBePIbId PaCTBOP HUKeJIA Y¢gC KapOH- 

Puc. 1. Auarpamma TapKocTH § CACTeME: yom typaHa KPHCTaJWIM3yeTCA 0 9BTes 

6-KOMMOHEHTHHIM HHKeJIeBBIL TBepAbIH pdc- « 

TBop (ys) — KapOug Turana (TiC). Kpecra- KTH¥YeCKOMy THMY C orpaHH¥eHHOH 

KaMH MOKa3aHbI IIpeebl pacTBopHMocTH PaCTBOPHMOCTbIO cpaspi*. JIMHHA JIAKBU 

Mo JaHHbIM PEHTPeHOCTPYKTYPHOLrO aHaJIH3a myca MOHHMKaeTcH OT TeMepary pbi 

MuaBseHHa vy, 1400° qo sBTeKTHUeCKOL 

Temiiepatypbt 1345° npu cosepwanuu TiC = 5%. Kpucranmusauna uccuie- 

AYeMbIX CIIJIaBOB IPOHCXOLMT B HeOOJbUIOM TeMMepaTyYPHOM HHTepBasie 
(10—20°). 

MuxkpoctpykTypHoe HCCJIeoBaHHe JIMTbIX HW 3aKaJIeHHbIX CJaBOB MOATBep- 
*KaeT SBTEKTHYECKYIO CTPYKTYPY COOTBeTCTBYIOWLHX COCTABOB CIJIaBOB. 

Jia onpelesenua pacrBopumocTH TiC B 6-KOMNOHeEHTHOM HHKeJIeBOM TBep- | 
JOM pacTBope OblJia NpoBefeHa 3aKaJiKa CiJaBOB, CoepxKawlux or 0 no 10% 
TiC, npu temnepatypax 1300, 1250, 1200 u 1000°. Bpema spigep>xKKH pH yKa- 
3aHHBIX TeMIlepaTypaX cocTaBJAsI0 100 uacos. 

Onpefevienve pacTBOpHMOCTH MpOBOAHJOCb MetaJJIOr pauuecKHM H peHTreno- 
rpaduyecKHM MeTojlaMH. | 

CoruiacHo NOJIyYYeHHbIM aHHbIM, pacTBopHMocTb TiC B 6-KOMNOHeHTHOM HKe- 
JI€BOM TBEPJOM PacTBOpe H3MeHAeTCA 10 Temnepaty pe. IIpu 1250° pacrBopumocts 
TiC papua 1,4%, npn 1200° 0,5% u npn 1000° oxono 0,1% TiC. 

B cnuiaBax, coqepKallnx Sosee 5% TiC (3asBreKTuyecKUX), NepBOHadaJIb HO 
KpHCTaJJIM3yloulelicH Gasol ABJIAeTCA KapOM THTaHa, KpYyMHble KPHCTaJIbI 
KoTOporo (KyOHYeCKOH CopMbI) BKpalJIeHbI B SBTCKTHKY. 

B cape c 50% TiC nocste 3akaaku c 1300° na6mogaiores Kpynuble K pucras- 
Jbl TiC, oKpy2XeHHbIe SBTeKTHKOM. 

M13 cnviaBos, colepxamux 1,0;447,5% TiC, merojlom cesleKTHBHOrO pacTBo- 
peHUA TBepfloro PacTBOpa Y¢ ObiJla BbIAeeHa TOMbKO OHA KapOunaa (basa. 

Ilpeqpapureibupii XuMMYeCKHH aHaJIM3 BbIeeHHOl da3bl yKa3biBaeT Ha 
laJIMUHe B HEH HapsAy C THTAHOM UM yrviepofloM, HHOOHA, MouHOJeHa, Bosbippama, 
XPOMa H aJIOMHHHA. OueBuAHO, 9TH SJICMeCHTbI BXOLAT B TBepAbIit pacrBOp Kap- 
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* Xora KPHBaH OXJaKICHHA CIWIaBa JBTEKTHYeCKOFO COCTaBa NMOKAa3bIBaer KPHCTaJIJIH3a- 
UHtIO MOUTH pW MOCTOAHHOU TeMNepaType, aBTOPbl CUHTAIOT, YTO 3eCb HE MOKeT ObITh TOUKH 
HOHBaPpHaHTHOTO PaBHOBecHA. 
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Ouya THTaHAa. CocTaB 9TOLi Pasbl A3MCHACTCA B 3aBHCHMOCTH OT COCTaBa HCXOHOrO 
cvlaBa. 

Ilo JannbiM peHtrenocrpyKTypHoro anaviusa, 9ta chaza MMeeT rpaHelleHTpH- 

poBanHyto kyOuyeckylo pemerKy THNa TiC. Tlapamerp peulerKH H3MeHAeTCH 
for 4,38 jo. 4,33 KX. 
Takoe H3MeHeHHe MapaMerpa pellleTKH (basbl MOXKHO OOBACHUTh H3MeCHeEHHeM 
COCTaBa (ha3bl B 3ABHCHMOCTH OT COOTHOMICHHA KOMMOHEHTOB HCXOHOFO CilaBa. 
Tlo Mepe yBemuenna cofepxkaHia BBOLUMOrO KapOujla THTaHa yBe/MUMBaeTCA 
MpoleHT THTAaHa B STO ase NPH COX PpaHeHHH MpHMepHoro aTOMHOLO OTHOIMeHHA 
MeTasioB (Ti, Nb, Mo, W, Cr u Al) u yraepoga, pasuoro | : 1. 

Ha ocHoBaHu mpoBeeHHOro HCCeLOBaHHA NOKa3aHa BO3MOXKHOCTb U3y- 
-YeHHA MHOPOKOMMOHEHTHBIX MeTaJJIHYeCKHX CHCTeEM MeTOJIOM CBeeHHA UX K 
PaBHOBeCH!IO MeKy OFpaHHyeHHbIM YHCJIOM (pas. 

MerowamMH TepMMueckoro aHasH3a, MeTaJJorpaduyeckoro M peHTreHorpa- 
@uyeckoro UccCJleqOBaHHA MOCTpoeHa AMarpaMMa COCTOAHHA KBa3sHOMHAapHow 
CHCTeMbI: 6-KOMNOHEHTHBIM HHKeJIeBbIH TBeEPAbIH pacTBop (yY,) — KapOuy THTaHa 
(TiC). Ona noka3piBaeT 9BTeEKTHYECKHH XapakTep KPHCTaJMN3alHH (paz co B3auM- 
-HO-OrpaHHYeHHBIMH TBeEPAbIMH pacTBOpaMH STHX (pas. 
| OmpejlesieHa pacTBOpHMoCcTb KapOuJla THTaHa B 6-KOMMOHEHTHOM HHKeJIeBOM 
-TBepjloM pactBope. IIpu 1300° ona paBua 1,9% TiC. C nonwxKeHHeMm Temnepary pbl 
-pactBopumoctb TiC yMenblillaeTcaA M CooTBeTCTBeHHO paBHa 1,4; 0,55 u 0,15% 
TiC nmpu temneparypax 1250, 1200 u 1000°. 

B u3yyeHHOH KBa3HOMHapHOH CHCTeMe yCTAaHOBJIeHO HaJIHuHe TOJbKO AByX 
cha3: Y,-TBepfloro pacTBOpa Ha OCHOBe HHKeJIA H chasbl Ha OCHOBe KapOufla TH- 
TaHa. 


Tloetynua10 
1 X 1957 


LHMTHPOBAHHAS JIMNTEPATYPA 


1Y.U. Kopxuuasoes, Joka. wa copelll. Mo ncceqOBaHHiO WMarpaMM COCTOAHHA MeTAaJVIH- 
4eckux cuctem, M39. AH CCCP, 1956, crp. 10. 


Jloxnxaynn Akayemun nayrk CCCP 
1958. Tom 119, Ne 3 


Axayemux A. H. HECMEAHOB, A. E. BOPHCOB u H. B. HOBHKOBA 


COXPAHEHHE KOH®HIYPALHK NPOMEHWJIbHOrO PAAMKAJIA 
B PEAKWHAX MEPEXOJIA OT METAJIJIA K METAJIJIY 


Ipofouxkas Halim uccJeqoBaHna (1) 10 cTepeoxHMHM peakILHli OOMeHa aTOMOB: 
CBA3AHHBIX C OJIePHHOBbIM YIvIepOJOM, Mbl OCYLLeCTBHJIM CBeeHHbIM B TAO.) 
1 pa, mepexofoB WHC- HW COOTBETCTBEHHO TPaHC-MpONeHHJIbHOrO paKaJia, HC- 
XOAA H3 CTepeoH3omepHbIX 1-6pom-1-nponenos. Oru OpoMHAH! Obi MpeBpallleHbhy 
leHCTBHeM JIMTHA B Supe Mp Temmepatype or +5 0 —7° B COOTBeTCTBEHHEIE 
CTepCOH3OMepHble MpPONeHHJJIHTHH HU Jalee, WYTeM MoCJIeOBaTeJIbHbIX OOMeCHO 
MIpH MOHWKEHHBIX TeMMepaTypax, B PAN MpOMeHHJIbHbIX MeTaJOOpraHwueckux 
coeqHHeHHH Hg, Sn, Tl, a qelicrauem CO,— B cooTBertcTByIollve CTepeoH3o- 
Mepbl KPOTOHOBOM KHCJIOTHI. | 

Kon@urypaltuaA WCXoQubix Opommponenos (*), Tak %e KaK H KPOTOHOBOH: ki 
H3OKPOTOHOBOH KHCJIOT, H3BecTHa. Koucdburypalua oOoHX MponeHHJJHTHeR,, 

Ta6Oaunai 


yueBr 
“NH 


XC) abr 


NOJIYHYCHHBIX JeHCTBHEM JIMTHA Ha SPUpHbIA PacTBOp CooTBeTCTBYIOULero Opom- 
mponeHa mpH 5—7°, oka3aHa HaMH HaJIMUHeM B H.-K. CeKTpe BellecTBa, OOpa- 
30BaHHOFO H3 WMCc-Opommponeua yactor 700 u 1623 cm™!, a Bu.-K, cnekTpe ero 
cTepeoH3omepa uactot 975 u 1645 cm}*, uto XapakTepH3yeT NepBoe JIMTHIi- 
opraniyecKoe BellleCTBO KaK IMC- HM BTOpoe — Kak Tpalc-H30Mmep. 


cau 
“K. CHEKTPbI TMOrIOWeHHA CTepeoH3oMepoB mponeHusal 
) MTHA CleNaHbl m0 
npocp6e JI. A. Kasuunuoli nT. A. Py 


504 


Halwelt 
ACHKO, 3a YTO MbI BbIPa%KaeM HM CBO) MIPH3HATeMbHOCTH. 


| PeakuwH oOMeHa OGoMX H30MepoB NponenniutTua c HgBr, # TIBr, npote- 
| KaJIM C COXpaHeHHeM KondurypallHi, Tak 2%xe KaK H BCe OCTaJIbHbIe OOMeHbI Me- 
TaJIJIOB, HSYYeHHbIe HAMM. ITO AoKasblBaeTCH OTTPAaHWYeHHOCTbIO OGJacTH Mmpe- 
| BpallleHu WHC-MponenuMTHA oT oO6sacTH mpeBpalmenuli TpaHc-sUTHeBOrO 
CoeAHHeEHHA HW MeTOJOM YeTHbIX HW HeYeTHHIX UHKJOB (1). [eiicTBuTesbHO, Mepe- 
ameoLt 6,7; 7,8, 9; 7, 8,12; 115537, 812,11, 9,6 wt, 9; 10 B pay NpeBpalle- 
| HHH TpaHC-lponeHHJIWTHA H CooTBeTCTBeHHbIe mpeBpawenua 18, 19; 19, 20, 
17; 19, 20, 24, 17; 23, 24; 23, 21,22 sxmouator 2, 3, 5,6 3BeHbes, onU 
WMKJIMUHBI, T. €. BO3BpalllaloTCA Kar blll pas K HCXOAHOMY cTepeoH3omepy 
He3aBHCHMO OT YHCJla 3BeHbeB WnkKJla. [lostomy BcaAKad BepOATHOCTh peakInit 
C oOpamjeHHeM kKondurypallun ucKsOUaeTCA. 

Takum oOpasoMm, MaTepMad, npuBeszenHbili B TaHHoli craTbe (YacTHUHO yxKE 
cooOujeHHbili (*)), CHOBa MOATBep2AaeT yCTAHOBJIeHHOe HaMU MpaBUJio O CoXpa- 
HeHHH KOH@MTy pallu Mp IIeKTPO*UJbHbIX HIM POMOJIMTHUeCKUX 3aMeleHHAX 
| y oJlepHHOBoroO yrvlepoya. 

B aHHou paOore mpespamenua 1, 13, 8, 20, 11 123, ouesuyuo, romomutuyeckne, 
OCTaJIbHbIe — 3JIeKTpoduJibuble. Bce peaKWHH NpoBOAHJINCh Np TemMmepaTy pax 
HW2Ke KOMHATHOM. MMenno no 9TOl MpHunHe MbI He MOFJIM HCTMOMb30BaTb peak- 
uuu R,T1X + Hg-R,Hg, koropoii bl panee nosb30BasIuCb,— oHa TpeOyeT 
3HaYHTeJIbHO OoJlee BbICOKOH Temmepary pb. 


HuctutyT 2eMeHTOopraHHyeckuXx CcoelmHeHuit Tocrynui0 
Axkayemuu uayK CCCP 20 XI 1957 


UMTHPOBAHHAS JIMTEPATYPA 


1a) A.H. Hecmeanuos, A. E. Bopucos, JAH, 60, 1, 67 (1948); 6) A. H. He- 
cmMexuHOB, A. E. Bopucos, A. H. A6pamosa, M3s. AH CCCP, OXH, 1946, 674; 
1947, 289; 1949, 570. 8) A. H. Hecmesxtsuos, A. E.Bopucos,B. J. Buapues- 
ck asa, H3s. AH CCCP, OXH, 1954, 1008; r) A. H. Hecmesuos, A. E. Bopucos, 
H. A. Boapxkeuay, M38. AH CCCP, OXH, 1954, 992; 1956, 162. * N.B. Hannay, 
Ch. P.S mith, J. Am. Chem. Soc., 68, 1005 (1946); M. T. Kogers, J. Am. Chem. Soc., 69, 
As (940); Ke Ee Warwell lab. hatch, Js Am) Chem ooceme iss melos2 (i955). 
3 A.H.Hecmesuos,A.E.Bopucos, Tetrahedron, 1, Ne 1/2, 157 (1957). 


Jlonnayp Akayemun Hayk CCGE | 
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XHMHA 


r. B. CAMCOHOB, B. fl. JASEPAHOBCKHH u VW. A. CEMALIKO 
FEKCABOPH], EBPOMKS 
(IIpedcmaeaexno axademuxom H. H. Yepnsesoim 28 XI 1957) 


PexcaOopufbl peqKo3eMeJIbHbIX MeTaJIJIOB MeB, B HacTOALlee BPeCMA AOBOVIb- 
HO XOpOlWo H3y4eHb! ('). OTH CoeMMHEHHA, BCJIeCTBHe HX BbICOKUX TEPMOSMHC- 
CHOHHbIX XapakTepHCTHK, HaXOAT MpHMeHeHHe B IJIEKTPOHHKe. OHHM H3 He- 


Q, 

Say Sa, Ma S Ss 2 

S = SS8s SS SS) = XS x YS 
en ay = Fig? ayaa elie Unley See ee 
tS sy 8 8 8 SS Sep SS US eet Say iS SS 
=) hye SSeS (So) RS ==)! RS GS ~ Nd = = 
S$ §$ SSS Hh ASSS SN VST SIS CS S25 

10 2 IO $ 40 50 60 70 69° 


Puc. |. UWrpux-quarpamma pentrenorpamMpr Hf u Bg. 


MHOFHX, elle He CHHTe3HPOBaHHbIX H He HCCJIeEOBaHHbIX FeKCaOOPHAOB ABJIAeTCHA 

rekcaOopHy eBponHa. 
B nacrosmel pa6ote 9TO CoeqHHeHHe ObiJIo NoJyYeHo GopoKap6HAHBIM BOC- 
CTaHOBJICHHeM UMCTOM OKHCH eBpo- 


TaOsuna 1 nua: . 
Vnquiupopanve pentrenorpaMMbl rekcaOopHya 
eBponnal En,03..- 3B,G =JEuBbe oo. 
PeakUMs 1poBoyuach B BakKyyMe 
hkl > Toxcn. hkl d Taken. lIpu 1650°B mpodouoKenve 2 vac. IIpo- 


AYKT — NOpowiokK TeMHO-Ceporo IBe- 

ae ae Ta — TOUHO COOTBETCTBOBa POpMyuJe 
ie He A nie me ye ae oe. PekcaOopuya EuB, npn cosep»Kanuu 
an esa: ‘c. | 441 151°39'l 0. c. YFaepoqa menee 0,02%. Pentrexo- 


200) 24845" | Fc.) S310) 5a? Aa tle ke. CTpyKTypHoe HccCJeqoBaHve, MmpoBe- 
210 | 24° 21" Jo. c. | 420 1 56°03") c. JeEHHOe MO MOPOWIKOBOMY MeTOLY, Ha 
a re a c. | 421 | 58" 09") 0. ¢. MenHoM W3yueHHU B Kamepe THIla 
2Z2C ‘ CH, | Sey Oakey) xe. PKI 5 

300 | 33°39" Jo. c.| 422 |65°45’| cp. AMaMertpoM 57,3 MM, NoKa3avlo 
310 | 35°48’ | c. | 500 |67°51’| cp.  HasM4yHe y rekcaGopuya eBponusa 
344] 37° 07’ | c. | 910a1} 70° 39’) o. c. KyOnMYeCcKOH pelleTKH Cc MepHoOM 


390 | 44°57’ | c. | 540a9| 71°06] cn. a ; 
321 | 43°51’ lo. c.| 514ay|73°57'| 0. c.. MACHTHUHOcTH a= 4,167 +-0,002A 


5110| 74°24! ex. (MpocrpaucTBennasa rpynna Ol, xa- 
pakTepHad Jie Bcex rekca6opHoB 
peAKo3emMeJIbHbIX MeTaJIoB). Ha puc. 1 noka3aHa wiTpHx-~Marpamma 9Toii 
pentreHorpaMMbl, a B TaOuJ. 1 NpHBeeHbI COOTBETCTBYIONINe UMCJIEHHbIC anHble. 
PaccuuTanHad 3 MepHofla pellleTKH peHTTeHOBCKasd MIOTHOCT CocTaBJAeT 
+,99+-0,01 r/cm?. 
Tlonyyennoe sHavenve MepHosa pelleTkKH rekcaOopua eBponua NOATBeEpK- 
jaeT Npeknosioxkenke (*) 0 COOTBETCTBHH MexKAY KPHBbIMH H3MeHeHHA paJuycoB 
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ATOMOB PCAKOSCMEJIbHBIX METAJIJIOB H MepHOOB pellleToK GopHAOB 2THX MeTaJ- 
TOB, a TakrKe Cilelyloulee OTCIOa 3aKIOUeHHE O TPeXNOMOXUTeAbHO sdxpeK- 
-THBHOH BaJICHTHOCTH BCeX PeAKO3EMEJIbHbIX SJIEMCHTOB B CO@MHEHHAX, 3a HCKJIIO- 
WeHHeM €BPOIHA HW UTTepOuA, KOTOpbIe OOHapy2xKUBaloT ABYXBaJeHTHbIli Xapak- 
Tep, OTMCYaeMbIM Ha KPHBbIX ATOMHBIX PaXMYCOB MeTAaJIJIOB HM MepHOMOB pellleToK 
HX TekcaOopHoB pesKHMH MaKCHMyMami (pic. 2). 

Ja Mocrpoenus KpHBoli nepHosos pewierkn, KpOMe 3Ha¥eHHA mMepHoa 
-EuB,, 4cnoub30BaHbl Tak>Ke NowyueHHble Hamu panee (*) 3HayveHHa NepHosos 
Ana DyB,, HoB, u LuBy. Xapaxrep pacnosoxKennsa KPHBOH NO3BOuIAeT BbI- 
Opatb H3 HMCIOWMMXCA 3HaYeHHH NepHola peweTKH GdB, a= 4,112—4,110 A 
(*,*) na = 4,13—4,14 A (nocneqnee —kak Han6o.ee IIpaBHJIbHOe C H3JIO%KeHHOH 


° 
A 
Ss 
Naa ey 
S§ 190 
S 
SS v0 
fy 
wes 
SB S415 
sss 
> RS 40 


57 58 59 60 6f 62 63 64 65 66 67 68 69 0M nZ 
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tu Yb Lu 


x x2 


Puc. 2. a — pafMycbl ATOMOB P€AKOZCMEJIbHBIX MCTAJIJIOB MO jaH- 
HbIM (5), 6 — MepHOAbI pelieToK ux rekcaOopHyzoB. / — Hawn jan- 
HbIe, 2 — JaHHbIe JPyrHX aBTOpPOB 


TOUKH 3peHHA), a TAaKXKe HHTEPNOJMPOBATh MpHONMAReHHbIe 3HAYEHHA MepHOAOB 
pellleToK elle HeH3BeCTHBIX TekcaOopHoB mpometua (a= 4,128A), Tep6us 
(ax4,12 A) u tyama (a= 4,11 A). Beposruo, HeckosbKo 3aHWxKeHO 3HayVeHHe 
nepvoa peuleTKH rekcaOopHya 2pOHA, ycTaHoBJieHHoe Kuccauurom (°). 
CuelyeT OTMeTHTb, YTO HaMeYeHHaA 3aKOHOMEPHOCTb CTaBHT MO] COMHEHHEe 
I1paBUJIbHOCTb TpaKTOBKH B padore (‘) 3HaveHHA Mepvosla pellierku rekcaOopHya 
uTTepOuA, Kak HY2KJatolleroca B yrouHeHHH. Hanportus, 9Ta BeJIHYHHa, TaK 
Ke KaK 3Ha¥ueHHe MepHofla pewieTKH EuBs, crporo noquHuseTcaA 3aKOHOMepHO- 
CTH COXpaHeHHA adceKTHBHBIX BaJIeHTHOCTeH PeTKO3eMCJIbHbIX MeTAaJJIOB B HX 


CoeWHeHHAX. 


VMuerutyT MetTaJJokepaMuku Tocrynusi0 
H CM€WHaIbHbIX CIIaBOB 20 XI 1957 
Axanemuu HayK YCCP 


UWHUTHPOBAHHAA JIATEPATYPA 


17,B.Camcouos,J1.A.Mapkoscku i, Ycn. xuo., 25, 190(1956). * B.Post, 
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Jloxaann Akayemuu nayx CCCP 
1958 Tom 119, Ne 3 


P. H. CMHPHOB 


O MEPK YPHPOBAHHK MOJIACTHPOJIA 
(IIpedcmaeaexo akademuxom A. B. Tonuneeoim 27 XI 1957) 


Jlo HeaBHero BpeMeHH XHMHKH, paOoratoulve B OOaCTH BbICOKOMOUJIeKy JIA p-: 
HbIX Bel[eCTB, B OCHOBHOM OrpaHHYMBaJIHCb CHHT€30M HOBbIX MOHOMePHBIX CO-> 
equHenui. Tlomyuaemble B pe3yJbTaTe CHHTe3a NOJIMMepHble BelleCTBa peKO) 
pacCMaTpHBaJIHCb Kak CbIpbe JIA JaJibHelwero CHHTesa. OHakKo B MocJieqHee } 
BpeMA TOUKA 3PpeHHA Ha STOT BOMPOC H3MeHHJIacb H NOABHJIOCb OoJIbIOe KOJIHYe- ; 
CTBO paOoT, MOCBAMLCHHBIX TaK Ha3bIBaeMbIM «IPHBHTbIM TOJIMMepaM». 

JlanHaa paGoTa NocBallleHa CHHTe3Y HOBbIX MpOW3BOJHbIX MOJMCTHpoOda, | 
MOJyYaeMbIX MocpeACTBOM PTYTHOOpraHhyecKHx coequHenHi. Mero mMepky-; 
PHpoBaHHA JIA aHasiH43a NOJIMMepOB HMCHOJb30BaJICA WaBHO, OHAKO H3yYeHHIG: 
Me€pKY pIIpOHSBOAHbIX He YAeAJOCb BHHMAHHA, H JIA CHHTeETHUCCKHX Wesel OHM: 
He HCMMOJIb8OBaJIHCb. 

Mepkypuposanle MouMcTHpouia, eCTeCTBeEHHO, MpoTeKaeT B Apyrux yCJio- 
BHAX, YeM peaKUHA C MOHOMepoM io Hecmesnosy Hu Ppelizunuolk (*,”) HH YeM 
peakIlHA C %KHPHOapoMaTHYeCKHMH CoeHHeEHHAMH No MakaposoH u Hecmes- 
HOBY (°*). 

Jia paOorbl ObiJI B3AT MpenapaT MowMcTHposia KycKoBcKoro XHM3aBoja 
C fMp~1000 (nacnopruble Januble). [Ipenapar Opisi ounLeH JBYKpaTHbIM TMepe- 
ocCaxkKleHHeM H3 OeH3OJIbHOrO PaCTBOPa, HPOMbIT CMeCbIO MeTHJIOBOFO ciMpta C 
Oexnsovlom (3: 1), u3Meb¥eH H BEICyWeH MmpH 105°. MepKypuHpoBaHve MosKcThe | 
pouJla alleTaTOM PTYTH B BOJle, METHJIOBOM HM STHJIOBOM CIMpTe IpoTeKaeT OYeHb 


cao. YaeTcA JocTHrHyTb cTeneHH 3ameujenha 17—18% mpu peakUHH B KHMA- | 


UleM pacTBOpHTevie yvepes 25 ac. 


CBoeoOpasHo MpoTeKaeT peaKIMA MepKYPHPoBaHHA B YKCYCHOM KHCJloTe. 
IIpu remnepatypax Jo 50° B OCHOBHOM HleT COpOWHA alleraTa pTyTH; B KHnAMeH 
KHCJIOTe MOJIMCTHPOJ YaCTHUHO OOyrJIMBaeTCH, KpoMe Toro, OOpasyloTcs KopHy- 


HeBbIH JlefKHH aMOp*ubld MpoyKT HM MeTasIMYecKand pTyTb. pexzBaputesbHoe 


HaOyxXaHMe MOMMCTHpOJa B pacTBope alleTaTa pTYTH B YKCYCHOM KHCJOTe | 
MpOHCXOAUT HaWJIyYWIHM oOpasom mpH coOmoenHH mponopunu: 10 r nomucTu- | 


posta, 200 Mu JeqAHOH yKcCycHOH KucoTEI H 30 Tr ayerata pryTH. Ilo ucrevenuy 
4—5 Aneli pearupytoulylo CMecb MepeHocaT B Tpexrop.lylo KoOy, CHaO2xKeHHY1IO 
MelWaJIKOH, OOpaTHbIM XOJIOMHJIbHAKOM H TepMOMeTPOM HM BesyT peakunio 10 
Yac., MOCTeMeHHO MOBbIWaA TeMiepatypy oT 50 No 100° no Havana pacTBopenuA 
mpofykta. Ilocle storo yBesMuNBatoT O6opoTH! MelwianKH No 100—120 06/mun 
H JlOBOAAT CMecb lO KMMeHHS. 

Tlocue craqMM pacTBOpeHHA HacTynaer cTaMa BbIMaleHuA ocalKa; OObIUHO 
BCKOpe NoCJie STOO MpHXOMMTCA MpeKpalllaTb peakIMI0, TaK KaK HauMHaeTcA 
mpHropalime MpokyktTa Ha Ave KoOp!. Yopsxuni pactBop BbIMBaeTCA MmpH mepe- 
MCIUMBaHHH B XOJIOMHYIO BOY, H OCaOoK MpOMbIBaeTCH MeTOJOM J\eKanTallun 


ropaveH BOOM. XpyNKHl ocafoK U3MeJIbuaeTCA B CTYNKe HM BHOBb MpOMbIBaeT- | 


ca TopstueH BoXOH. B sToM mpoflyKTe C NOMOLIbIO UBeTHO peakiwHu c KI serKo. 
MOXKHO OOHapyxKuTb vou Hg. [na yqanenua vona Hg mepkypmpousBosnoe Bbi- 
AepxKUBaloch id HaOyxaHWA B YKCYCHOM KUCHOTe B TeyeHHe 20—30 yac., a: 
3aTeM K HeMy JoOaBsanu 10—15 Ma neprugposs; nocsie 30 MHH. OKHCeHHA pac- 
TBOP CJIMBaJIM WH OOpabaTHIBaM BOOM, Kak OMUCbIBaJIOCb panee. 
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Mepky pnpousBofHoe MouMcTHpodia MpesctaBser co6olt Genii XpylKHH 
MIPOAYKT, HepaCTBOPHMBIH B OObIYHbIX OPraHH¥ecKHX PpacTBOPHTe/AX, HO CHJIbHO 
| HaOyXaloulHii B JeqAHol yKcyCHoli KUCNOTe H ee cMeCAX C 6eH3OJIOM H alleTaub- 
AerHOM, a Take B NHpHAHHe HM XMHOVIHMHe. 


Ta6muua 1 


Pes3ybTaTel SJIEMCHTAPHOrO aHaJIH3a NOJIMCTHPONAa Hu ero MpOH3BOJHbIX 


SameneHue B 6eH30Nb- 
One), HbIX AGpax 


C.%] HL%! NL %! S,% | He, %I pate. 


cth |B %xKn0-| 8 % K cro 
| JIMCTHpOsty aie 
-[lomuctupo 92,30! 7,70 
.MepkypatieTaT nosucTupo- 
aa | Sa 62,12 
MepxkypalietatT momucTupo- 
na II | 28,34) 22 o41,74 
‘ConowuMep cTHpoyIa c n- 
BHHHJIAMpenncybpouom | 81,72) 7,85 | — | 4,56} — | 5,87] 34,8 _ 67,4 
/-ConoumMep cTuHpoma c 4,4’- 
BHHHJIHHTpOsHeHHsIKe- 
TOHOM SOLO Oia lee Au — — ;/41,59 | 28,5 Ni, 44 
‘ConowHMep cTHpoma c n- . 
BHHHJIalleTOPeHOHOM 88 , 56): 7,55 _- _— — Bee. covledl 0939 
‘ConoyluMep cTHpouia c 1-BH- 
HUJIPeHHJIyKCYCHOH KHC- 
noToK 82,36) 7,00 — — — |10,64] 45,4 87,8 


Bra6u. | npuBesenbl JaHuble ahasiu3a MCXOMHOMO NOJMCTHpOua H AByXx oOpa3- 
MOB efo MepKypalletaTos. M3 mepkypalletata I], naOyxulero B JeqAHOM yKcyc- 
HOH KUHCJIoTe, ObIJIM CHHTe3HpoOBaHbl C OeH3OJICybc:poxJIOpHAoM, n-HHTpobexu- 
3OHJIOM XJIOPHCTBIM, OpOMYKCYCHOM KHCJIOTOH HM XJIOPHCTbIM alleTHJIOM cooT- 
BeETCTBYIOWMe CONOJHMepbl. CHHTe3 OCYUIeCTBJIAJICA B OMMCaHHOM paHee mpu- 
Oope, Mp cCooTHoeHHH KoMMoHeHToB 1: 1,5, cHayata 10 uac. Ha BogaHoli 
‘Oane, 3aTem 4—6 ac. B KunAWeH yKcycHol KUcJoTe. Ilo okKoHYaHHM peakuHH 
obaBsAsocb S—l10 Mua neprugpomaA AA oKUCIeHHA Mona 
Hg, 3aTem cojlepKuMoe pa30aBJIAJIocb BOO, ocaloK 

TIPOMbIBaJIH Ha (pusIbTpe Bool, 5% HCl u BHoBb BosoH. 
IlpodykTbl peakIHH pacTBopsAJM B opraHueckux 
_ paCTBOpHTeJAX, OT(PHJIbTPOBbIBaJIH OT MeTaJJIMYeCKOH 
PTYTH, MpoMbIBaIH BOLHbIMH pacTBopamMu NaHCO, u 
BONoH. ComoJHMepbl BbIesIAH MeTOXOM ocCaxK/leHHA 
pasOaBuTesAmu. CuleyeT OTMETHTh, 4YTO IPH MaJIbIX KO- 
JiMuecTBaX B3ATOTO B peaKUHio MepKypalletata NoJIH- 
CTHpoJia MoyuyaloTCA MaJIbIe BbIXObI COMOJIMMepOB 
BCJIEICTBHe HX HEOAHOPOAHOCTH HM OOJIbUIMX NoTepb Mpu 
ouncTKe oOpa3ilos. 

AnaJIH3 MOJTYYeHHDIX OOPa3IloB, YCJIOBHO Ha3BaHHbIx 
CONOJHMepaMH, MOKa3bIBaeT CYLLeCTBeEHHOe OTHE OT 
TeopeTHueCKHX pacueToB. 

Takum oOpa30M, peaKIMA 3aMelleHHA MepKypalle- 
TaTHOM TpyNMbl B MOJIMCTHpouJe C MOMOLLbIO pa3MUHbIX Pye. 1. Tepmuuyeckuit 
RHal B yKcycHol KuCJIoTe MpoTeKaeT cBoeoOpasHo, MpH- pans eee 
BOA K MOJIYYeHHIO KaK MpOYKTOB BOCCTAHOBJIeHHA, ace RIES 
TaK HW MpolyKTOB 3aMmelleHHA. OrcyTcTBwe cTexHome- 

TpMyecKUx CooTHOUWeHHH mexay N u O, S u O Mus 

JIBYX COMOJMMepoB oKa3sbiBpaeT, YTO YyKCycHad KHCJIOTa,  OYeBHHO, 

Tome yuacTByeT B peakuuN. B cpefe NMpHAHHa aHaJOrHuHble pe3yJbTAaTbI 
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nosyyatorcs OpicTpee (15—25 MuH.), HO MHpHAHH B peaKIHH He BCTYNaeT, TO) 
BHO MO pe3yJbTaTaM aHaJiW3a. CpaBHeHHe pe3YJIbTaTOB peakUMH JIA NOWH-- 
mMepa H MOHOMepa CTHpOJla NoKa3bIBaeT, UTO JIA MOJMMepa peakWMH MpoTeKatoT 
culomwHee. OObxaAcHeHHe STOFO (akTa, BEPOATHO, CJIeyeT HCKaTb B MaJIOH3y4eH-> 
HOH CTepeOXHMHH MaKpoMOJeKy J. 

Ha puc. | npHBefena TepMorpaMMa pa3JloxKeHHA MepKYypalleTaTa NOJIMCTH- 
posia (o6paseu 1) no H. C. Kypuakosy, KoTopax moKa3blBaeT CpaBHUTeJIbHO 
HeOOJIbINYIO TEPMOCTOHKOCTb BellecTBa. M3 TepMorpaMMbI MOXKHO CielaTb BbIBO]L, 
© TOM, 4YTO MepKypalleTaTbl MOJIMCTHpoda BPA JIM HaliyT ceOe MpHMeHeHHe B 
Bue lJlacTMacc, OJHaKO JIA CHHTe€3a HOBbIX BbICOKOMOJI€KY JIAPHbIX BeLULeCTB 
Ha OCHOBE MepKYPMPOH3BOAHbIX HMEIOTCA 3HAYMTEJIbHbIe BOSMOXKHOCTH. 

Cam nosimcTHpow (pic. 2) H ero CoMOJIMMepbl, 10 WaHHbIM PeCHTTeHOCTpYKTY p- 
HOrO aHaJIH3a, SABJIAIOTCA aMOP(PHbIMH BelllecTBaMH, a ero MepkKypalleTaTbl 
(puc.3)— kpuetasmueckumn. Takum o6pa3oM, peak MepKy pHpOBaHHA MO*KeT 
ObITh IIpHMeHeHa H JIA CTPYKTYPHOFO aHaJIH3a HEKOTOPbIX BbICOKOMOJIeKy JIA p- 
HbIX COeJ,HHeHHH. 

PenTreHocTpyKTy pHbIi aHasH3 Opi cesan B. B. JlyKwupim, 9JleMeHTapHbli— | 
A. A. 3axaposoit. ABrop BbipaxkaeT UM OJlarofapHocTbh 3a MOMOLLb B padoTe. | 


HuctutyT roprounx HcKomMaembIx Tloctynua0 
Axajlemuu HayK CCCP 26 XI 1957 


HHMTHPOBAHHASA JIUTEPATYPA 


1A.H.Hecmeaxuosn, P.X.Openaauna, KOX, 7, 2748 (1987). * J. Ghart, 
Chem. Rev., 48, 7 (1951). JI. T. Maxkaposa, A.H. Hecmesuos, Cunternueckie | 
MeTOJbI B OONACTH MeTaJIMOOpraHHuecKHX coequHeHHH ptyTH, M3q. AH CCCP, 1945. 
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Jloknaygn Akagqemun HaykK CCCP 
1958. Tom 119, Ns 3 


XHMH fl 


Axayemuk A. B. TONUHEB u JI. A. AJIABHHA 


NOJIAUMEPH3AUHA H30BYTHJIEHA B NPHCYTCTBHW ®TOPHCTOrO 
BOPA HA AKTHBHPOBAHHOM YIJIE 


Astopbl lepBoit paOoTbl no KaTasMTHYecKoMy JelicrButo cbropucToro Gopa 
pH NosMMepHsalun ovledunos A. M. Byrviepos u B. Topsunos (!) coo6muaan, 
4uTO MOA BMAHHeEM (ropHcToro Oopa MponusieH OOpa3yer mowMMep. 

' B nacrosilet paOore u3yyaslocb BJIMAHHe TeMMepary pbl, OObeMHO! CKOpoCTH, 
HOCHTeJIA H MPOMOJKUTeJIbHOCTH PpaOOTHI KaTaJH3aTOpa Ha (PpakUMOHHbIii CocTaB 
MoJMMepa H KOHBepCcHiO H300yTHJieHa pM NOJMMepH3alluH Hs0byTHsIeHa B MpH- 
CyTCTBHH dropxctoro Oopa Ha aKTHBHpoBaHHoM yruie. Tlomumepusanua u306y- 
THJleHa MpOBOANacb B ras0BOH dase H pH aTMocdepHOM JlaBJIeHHH. 

Kpome Toro H3y¥aJIHCb YCJIOBHA pHMeHeHHA HW MpWunHa KaTaJIMTHYeCKOrO 
TeHCTBHA HOBbIX MOJICKYJIAPHbIX CoelMHeHHH K,SO,-BF; u Na,SO,-BF; (°) 
IIpH peakIWHH NoOJIMMepHh3alluH u30OyTHVJieHa (*), YTO AO HaCTOALero BpeMenH He 
NodBeprasiocb HCCJIeOBaHHtOo. 

H306yruieH mowjlyuasicaA KaTawMTHYeckoH JeruApataluei u3s06yTrusoBoro 
cnupta (Tr. Kun. 107°) npu 400° Ha OKHCH asOMHHUA UM Coxepxas 97—98% He- 
MpeleJIbHbIx. PrTopucTHii Oop nosyuayicaA mpH HarpeBaHHu | Bec. 4. B,O,, 
2 Bec. 4. CaF, 4 10 Bec. 4.5% oneyma. Jia ouncTKH dbropucroro Oopa oT mpuMecu 
BOJAHBIX NWapoB HW dropHcToro Bosoposa OH MponyckaJicA Yepes CKJIAHKY C 
cepHoH KHCJIOTOH, cojlepxalleH OopHbId aHrHuypuy. 

AKTHBHpoOBaHHbI yroJlb OOe3BOx%KHBaJICA MO BakyyMom mpH 300°. SaTem 
100 cm?, usu 20 r, Cyxoro aKTHBHpOBaHHOroO YIVIA MOMeULaJIHCb B CTeKJIAHHYIO 
TpyOKy, HaxoAlllytocA B meu Cc 3aeKTpooOorpeBom. IIpu 150° uepes rpyOKy 
wponycKaJica cyxol dropucthi Oop, H Mo Becy oNpeeJAOCb ero KOJIMYECTBO, 
aJlcopOHpoBaHHoe aKTHBUpOBaHHbIM yrvieM. OOpa3itbl MOBOLMIMCb AO NOCTOAH- 
HOO Beca, NOKa3bIBaBLero, YTO acopOuNA cpropucToro Sopa yrvieM 3aKOHYHIacb. 
B ykKasanHuHbix ycslopuax 20 r akKTHBHpoBaHHOorO yrJiA MpHcoeqMHAIH 4 —dSr 
(bropuctoro Oopa. 

IIpuroropuienublii KaTau3aTop — dbropucThit Oop Ha aKTHBUPOBaHHOM yrie— 
3arpyXKaJicA B peakKTOP, JIMHa KoToporo OblJia 40 cM HM AHametp 2,6 cm. Peaxtop 
HMeJI KapMaH JIA TepMonapbI HW dJIeKTpooOorpes. HuxKHAA 4acTb PeakTOpa Co- 
eMHAaCb C TPyOKOH, AHHOK 12 cM H AMaMeTpoM 2 CM, Hano/IHeHHOH KyCouKaMH 
TBepfolt NaOH ua creKJIAHHOM BaTe JIA YJlaBJIMBaHHA cbropucToro Oopa. 
B kKoulle CHCTeMbI OblJIa XJIOPKaJIblWeBad KOJIOHKA. 

Tlonumepusauna uso6yTHiena mpoBogusacb np 20, 70, 100 u 150° co 
ckopoctb1o 6, 12, 18 u 30 s1/Yac, HIM, COOTBETCTBEHHO, C OObeEMHBIMH CKOPOCTAMH 
60, 120, 180 u 300 vac. Jlna Kaxkgoro ombita IpHMeHsAOCcb 50 JI Ms00yTHJeHAa. 
B onpirax mp 20° pyOauika peakTopa oOXJlaxKlaJlaCb BOO. 

Kak BuyHo Ha px. 1, / mpv o6bemHOM CKOpocTu 60 4ac 1 Cc pocToM Temilepa- 
TYPbl YBeJIMUMBaeTCA B MO/IMMepe CosepxKanne Ppakunu 99—126° no 33% u 
yMeHbiaeTca KouIM4eCTBO PpakHH > 185° Fo 12%. Konpepcusa xe Hs06yTHNeHAa 
MOUTH He MeHAeTCA, KoseOACh B Mpedenax 9J—98%. 3 puc. 1, // BugHo, uTO 
pH oO6bemHolt cKopocTH 300 yac ! Cc MOBbILeHHeM TemMlepary pbI KOHBepCHsA = 
6yTHsleHa yMeHblilaetcA To 50%, cokepranve octaTKa >185° nanaet Jo 7,5%, 
KOJMYeCTBO Xe PpakyHH Y8—126° ysBesMuMBaeTcA Mo 48%. 

ol 


Ha puc. 2 mpeycTaBsieHo usMeHeHMe d?° u n° TloJIMMepa B 3aBHCHMOCTH OT) 
remlepary pbl 1p O6beMHOli cKopocTH 60 u 300 uact. B o60ux cly4aadx OTMeNaeT-} 
cA YMeHbIUeHHe yAeJIbHOrO Beca H MOKasaTeJIA MpesIOMJIEHHA MOJIMMepa C POCTOM | 
remuepatypbl. [IpH OJHHaKOBbIX TeMNepaTypax YKa3aHHble BeJIMYHHbI MeHbILe? 
quid OObeMHOH cKopocTH 300 yact. Takum oOpa30M, OMbITaMH MOKa3aHO, 4TO) 
MOBbILeHHe TeEMMepaTy Pb, a TaK%Ke YBeJIHYeHHe OObEMHOM CKOPOCTH JIM YMeHb- | 


7ox 06. Bs = 
wos 100 100 8 
S S 
8055 00 PO 
aaies. 5 
OS 260 60 § 
S NY Ss 
ws 4 40 8 
mS Sa 08 
s 8 -& 
& ‘nw 0 0 mm ue OS 


Puce. 1. Banaune Temmepatypbl Ha KOHBepcHio us06yTHeHa (1) 
Ha BbIXO pakun moswumMepa mpH oObemHOH cKopocTu 60 uacu! (/) Hu 
300 uac (JJ) .c Katanusatopom BF3 Ha aKTHBApOBaHHOM yruie. 
2— pp. 99—126° (1) u 98—126° (JJ), 3— op. 170—185°, 4 — op. > 185° 


iueHHe BPeCMeHH KOHTaKTa CHM2KalOT CTeMeHb HOJHMepH3alun H306yTHJeHa. | 
@u3HKO-XHMMYeCKHe CBOLMCTBA MOJMMePoB, MOJTy4eHHEIX mpH 150°, H HeKoTOpbIXx 
ux (paki npuBoyarca B Tad. |. 


14500 
44400 
14300 
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Puc.2.3apucumocts d;° (a) u n°} (6) nomMepa u306yTHseHa OT 
TemMlepaTypbl MpH OObemHOK cKopoctu 60 yac~!(/) 300 uae? 
(2) ¢ KaTausatopom BF3 Ha akTHBApoBaHHoM yrvie 


{nA NosyYeHHA MOJeKYJAPHEIX CoequHeHult K,SO,-BF, u Na,SO,-BFs co- 
oTBeTcTBy1oulve CoM K,SO, 4 Na,SO, mpexBapuresbuo MpoKasMBaJcb.. 3SaTemM 
B TOW 2Kke allMapatType, KOTOPadt MpUMeHAach AIA alcopOunu cbropucroro Gopa 
yraeM, HO mp 235° qua K,SO, 4 330° za Na,SO, npopoxunach peakuusa mpH- 
coeMHeHHA TopucToro Oopa Cc oOpas0BaHHeM MOJeKYJIAPHEIX CoeqHHeHHii, 
pelcTaBss1oulAx coool TBepAble KpHcTasMYeCKHe BellecTBa., O6pasuEt No- 
BOAMJIMCh LO MOCTOAHHOFO, Beca, KOTOPbIM. NOKa3bIBasl OKOHYAHMe peak MpH- 
coeqHHeHHA. Pyragut 

Ilocae Toro KaK MHOTOYHCJIeHHBIMH OMbITAMH ObIJIO ycTaHOBJeHO, YTO KaTaJu- 
THYeCKoe JeHCTBHe MOJIeKYJIAPHbIX CoequHeHHlt K,SO,-BF, u Na,SO,-u BF, 
BbISBIBACTCA (PTOPHCTHIM OOPOM, OHH ObIJIM MPHMeHEHEI AVIA ONbITOB M0 MouIMMepH- 
3a H300yTHJIeHa C Nofayeli ropucroro Sopa, npoBoxuBuIMxca pH 150°. 
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Jaa Kaxkforo onpira Opasiocb 20 r, umn 100 cm?, cyxoro aKTHBH poBaHHOro 
yr, KOTOPble MoMeliaJIucb B peaktop. Ilorom B peakrop OAHOBpeMeHHO Mojla- 
BaJIMCb H300yTHJIeH B KosHYeCTBe 50 uM 100 1c OObeMHOM CKOpocTbIO 60 yac~ 
H @TopucTHi Oop 3 MOJeKyAPHOrO CoeqMHeEHUA, HaxouBIeroca B Meu C 


| 3leKTpooOorpepom. Pacnay MOJleKYIApHBIX coequneHHi ocyllecrBACA 


MPH NOCTeMeHHOM NOAHATHH TemMMepary pb oT 360 Ao 390°. KonuuectBo mpHMeHAB- 
WMXCH JIA OMbITa MOJIeKYJAPHBIX CoeMHeHMH Opiio: 17,8 r K,SO4-BF, 
uM 15,4 r Na,SO,-BFs, coflep2xapuime no 5 r dbropucroro Gopa. 

Tlomyuenubii moJiMMep MpombiBaJica, CyWIMsICH M pa3roHAJICA Ha KOJIOHKe. 
PesyJbTaTbl IpHBeyeubI B TaG. 1. HacrostiumMH ombiraMH BMepBble MoKasaHa 
BO3MOXKHOCTb IIPpHMeHEHHA HOBbIX MOJIEKYJAPHBIX CoeluHeHHH K,SO,-BF, 
H Na,SQ,-BF; B peakItHH NosMMepHsalluu M306yTHJIeHa M BbIACHeHa MpHposa 
MX KaTasMTUYecKoro AelicrBuA (*). [IpH noBpmueHHol Temneparype MpoHcxoLUT 
pa3JlowKeHhe MOJIeKyJIAPHOrO CoeqHHeHHA: 


K.SO,- BFs = K,SO, + BFs. 
BpieAIOWIMHCA (TOPHCTHI Oop ABUAeTCA KaTaJIH3aTOpOM peakILHH. 
Ta6auua 4 


@ysHKO-XHMHYeCKHE CBOHCTBa NOJIMMepOB HM HEKOTOPEIX HX (pakuuit 


; x 8 : se 8 
Z |8 eles] = la. 8 a |8 Sixsi a |. |g 
Sere) |= gles) Bigijol S |s [5 gles) = |Site 
= o 
gee) af? | 020 SUES) Flo e/8) = (SaelSe] a2? | 0 15 188) & [Pig 
= |Ss|os giso| Siz algl = |xzles glee] 2 2 .|2 
RS OS 20 = |a0 ra On| Ss mS SCs|aa = |S0 ro) VeE|s 
S |aglse Slss| 2 iesle] & (Seles S/E8| § [Sole 
S$ mS|se mira! 2 lOalO 6 m8 |= & ra oe (=e) 
Bes nogzauun BFs C nogauedt BFs 
98—106° | 27 0,7195]1, 4118] 141199, 0/112, 4) 60] |] 98—106° | 34 0,7168] 41,4101] 140/99,5) 143,8) 60 
470—185° | 46 0,7613]1, 4329} 93/98,7/169,9] 60] |/170—185° /41,2 0, 7602] 1,4327] 94/99,2/168,9] 60 
Tlonumep 98 | 0,7432/4 ,4222] 106/98.8/149,2] 60) |/Mlonumep 841 | 0,7357| 1, 4240] 120/99, 0/132,0] 60 
TlomumMep 50 | 0,730914,4180 134, 5]/300/91|/llomumep 70 | 0,7277| 1,44180 60 


PaspaOoTaHa TakxKe MeTO,MKa 9KCMepHMeHTa C NpHMeHeHHeM MoOVJleKyJAp- 
Horo coeqMuHeHHA K,SO,-BFs a onbiTos Cc Nofayel (ropucroro Sopa 4 AoKa3aHa 
BOSMOXKHOCTbh MOJYYeHHA Mp 3TOM 6o- 


Jee JlerKOrO oJMMepa MO CpaBHeHHIO yf ¥ oh 
C ONbITaMH 6e3 nowayH, YTO BHAHO H3 yy | 100 8 
raw 1. ime tes s 

Vsyuanacb Tak%Ke UpoOJoMKUTeIb- -y 80 ~ 
HOCTb paOoTbI KaTaJIM3aTopa, COCTOAB- Ny pas 
wero 43 5 r @ropucroro Gopa na 20T & S 
aKTMBHpoBaHHoro yrs, upH 20°. [tna ag * 
ONbITa IpUMeHAOcb 250 J H306yTHuJIe- § 3 
Ha, KOTOpbIii noJlaBasica c oObemHoIO ~ eS 
ckopoctb10 60 uac}.PesysbTaTbl, mper- = 


CTaBJICHHbIe Ha PHC. 3, WOKa3bIBalOT BbI- , 32 MS vac 
COKy!0 CTelleHb KOHBepcHH us00yTHJe- 

Ha B NpodoJkKenhe BCero ObITa H, CJIe- 

JIOBATeJIbHO, BOSMO2KHOCTb BeCbMa JVJIM- Puc. 3. Konpepcua u3z06yTuviena (/) H BbI- 


TeJIbHOH paOOTbI WaHHOTO KaTaJH3aTopa xXol pakunii eros PNA e 
MIpOMOJMKATEJIbHOCTH paOOTbl KaTaJH3 

nocae 41,5 wac. ,paotsl. 96% BF; Ha aKTHBHpOBaHHOM yruie upH 20° x 

IIpu cpeqveH KonBepcuH 0 HS o6nemu. cKopoctu 60 yac?. 2— gp. 100— 


250 1 u306yTHJIeHa OblIo noyueHo 540 r 126°, 3—p. 170—185°, 4— gp. 185° 
nomwuMepa. PusuyecKve KOHCTAHTHI TI0- 

JIMMepa: dz OF7 115; nie 1,4402, momekyapubiit Bec 177,4 u okTaHoBoe uNCIO 87. 
Moweky JAPHbI Bec OMpeesAICA KPHOCKOMMYeECKHM METOJOM, OKTaHOBOe YHC- 
JIO — 110 MOTOPHOMY MeTO,Y Ha ycTaHoBKe «Bokelll». 


Cn] 
8 JAH, rv. 119, Ne 38 513 


Hekoropble @pak\uH NOJIMMepa NosBepraJIMCb ONTHYECKOMY aHaJIH3y MeTOJOM 
KOMOMHaUMOHHOrO paccesiuua. PesymbTaTbl mpHBefeHbI B TaOI. 2. 
TIpucyrersue Bo Ppakuun 108—120° yraesogoponos 3, 4, 4,-TpuMeTHJMeHTe> 
Ha-2, 2,3,4-TpumMeTusmentTeHa-2 U 2,3,4-TpuMeTusineHTeHa-1 cBHeTeJIbCTBye 
© TOM, TO peaKIUHA NOJIMMepusallun 1,06 


TaonHniay 2 


CneKkTpaJIbHbIM aHasIH3 HeKOTOPHIX (pakuHi 
mouMMepoB (KaTaftu3saTop— BFsg Ha akTHBHpo- 
BaHHOM yrvie) 


YTHJleHa COMPOBOwKMaeTCA H3OMepH3a- 


| 


Wuel, KoTOpad ocoOeHHO 3aMeTH 
JIA  MosMMepa, Momy4yeHHOrO mpui 
150° (7—9%). 

IIpH u3sy4¥eHHH BJIMAHHA HOCHTe- 
JI Ha MOJIMMepHsallMio M300yTHJeHal 


B IIpHcyTcTBHH (propuctoro Oopa na-; 


a a = 
a as fae of PaJJeNbHO ObIIH MpofesaHbl OMbITHI | 
BO 7S = ax =} 
es 3 "| una, °C XuMuYecKHH cocTaB dx C HOCHTeJIeM H 6e3 HocHTeIA. B moc 
Bela = 3 2°.  Jle@QHeM CJlydae B peaKTOP He 3arpy2*Ka-- 
K&/88 es> JCA AKTHBHPOBaHHbIH yrouJlb, a TOJIb-- 
KO NoJlaBasicA H3800yTHJIeH CO CKO-| 
20 | 60 | 98--106 2,4,4-TpumMeTusneuteH-1 Anes PocTbto 6 Jt/uac u Hee cs Oop 3 I 
2,4,4-TpuMeTuneHTeH-2 04,85 § 
150 | 60 | 98—106 2,4,4-TpumMetusneHteH-1 | 101,36 17,8 p K2SO,:B 3° emlleparty pa 
le an | aefefcTPumetuamenren-2 | 104,85 OTIbITA Oniia 150°, KomuMUeCTBO H306y- | 
15 0 | 108—120 3,4, 4-TpuMeTusnenTeH- ; 
2,3,4-TpumMetusnenTeH-2 | 116,26 THJIeHa 50 JI. 
2,3,4-Tpumetusmenten-1 | 117,15 VicceqoBaHle N0Ka3aJio, YTO KOH- 


BepcHsaA H306yTHJIeHa B OMbITe Oe3 HO- 
CHTeJIA C TeYeHHeEM BPeMeHH YMeCHbilaJlach HM B KOHIe 9KCIePHMeHTa COCTAaB- 
Jiasia Bcero 18,7%. B ombire *Ke C HOCHTeJIeM KOHBepCHA MOCTeNeHHO YyBeJIH- 
ynBaJiach Jo 96%. CpesqHAd BeH4YHHa KOHBepCHH B MepBOM CJly4ae cocTaB- 
Jawa 43%, a Bo Bropom 81%. Oru Aanuble TOBOPAT O WedecooOpa3sHocTH MmpH- 
Me€H€HHA HOCHTeJIA AKTHBHPOBaHHO"LO YruiA Tp MOJMMepH3alHH H300yTHJeHa 
co (bropucTEM Gopom. 


Iloerynuso 
2 VII 1957 


IWMTMPOBAHHAA JIMTEPATYPA 


‘A.M. Bytaepos, B. Topauuos, KPXO, 5, 302 (1873). * P. Baumgar- 
ten, E. Mtiller, Ber., 69, 2688 (1936). * A. B. Tomunes, Jl. A. Anasgauna, 
5. M. TymMepmMadu, Ast. cpug. Ne 72392 (28 X 1947).4 P. . O60 meu eB, Pu3nue- 
CKHE KOHCTAHTbI YrIeBOZOPONOB %*XHAKHX TONHB u Macen, M.—JI., 1953. 


ol 


Jlokxzann Akanemun Hhayk CCCP 
1958. Tom 119, Ne 3 


PH3SHYECKAA XHMHS 


A. B. BAJIOB)KECKHU 
ATMOC®EPHAS KOPPO3HA METAJWJIOB NO, BO3EHMCTBUEM 
H3J1Y VEHUA 


(ITpedcmaeaexo axademuxom A. H. pymxunoim 16 X 1957) 


i Io HaCTOAMerO BpeMeHH He OMYONHKOBaHO paOoT, NOCBAULEHHBIX HCCJezo- 
BaHiio AeHCTBMA M3JIyYeHHA Ha aTMOCtepHYIO KOPpO3HIO MeTaJJOB. Annex 
(*) ykasbiBaer, YTO KOPpO3HA B ra3ax NIpH HaJMYMM MOHU3UpywUlero MsIyYeHUA 
HUKOra He Oblla MpeAMeTOM HCCJIeOBaHHA, H MpHBOAMT XOpOwio M3BecTHbIli 
(PakT OTCYTCTBUA KOPPO3HH BIXOAHBIX OKOIIeEK KaTOLHbIX TpyYOOK H WHKJOTpo- 
HOB, HECMOTPA Ha NpoXo AWN vepes HX MOLI MOTOK H38Jy4YeHuA. OTOT *PakT, 
Ka3aJlocb Obl, CBUJeETEMbCTBYeT O TOM, YTO H3IYYeHHe He OKASbIBAeT CKOJIbKO- 
HHOyb 3aMeTHOFO BJIMAHHA Ha KOPpO3HIO MeTaJIIOB B ATMOC(PePHBIX YCJIOBUAX. 
Hawi vcceqoBaHuaA noka3aJM, ofHaKo, YTO B pAJle cuyyaeB HOHM3Upyroulee 
M3 JIyYeHHe 3aMeTHO YCKOPAeT Npolecchl KOppo3HU B aTMOCdepe. 
HccneqopaHua mpoBossvcb B 3aKPHITOM CTeKJIAHHOM cocyyze mpu 98% 
OTHOCHTEJIbHOH BJlaxKHOCTH. B kavecTBe HCTOUHHKOB H3JiyyeHHA HCMOJb30Ba- 
MHCb 3e€KTPOHHaA TpyOKa, penTreHoBcKasd TpyOKa B®B-70 u mpenapat Co. 


Ta6auna 1 


BauAHHe H3JyYeHHA Ha KOPPO3HIO Ppa3NHUHBIX MeETAJIJIOB 
B aTMOChepe BO3zyxa pH 98% OTHOCHTebHON BIaKHOCTH 
(QMTebHOCTh O6s1yyeHHA 16 uac., TemnepaTypa 25°) 


O6sny- 


MctouHuk qeH. Bremuutt Buy, oOpasua Iipusec 
Me- 6 B r/o6- 
H3JyueHHA nocsie o6syyeHHA pase 


Tats 


OnekTpouHas )Kene-| Tloxppir cnowHbimu Kpac- |0,0247 


Tpy6xa 800 xB,| 30 HOBaTO-KOpHUHEBLIMH 
4,1 ua npowyktamMu KoOppo3uu 
To xe Megp | Ilo xpato 0604 omusxosoro |0,0120 


uBeTa, B CepequHe Kup- 
MMYHO-KpacHble mpoyk- 
TbI KOppo3HH 


» » Aumo- | Orgesbubie Genopatbie nat- |0,0023 
MHHHH Ha KOpposHu 
» » Cranb| Baectramnuti, 6e3 BuaNMbIX| O 
IX18H| cwenos Kopposun 
9T 
OnekTpOHHaA Ilunx | Toxpsir 6enopatpimu mpo- |0,0053 
Tpy6ka 4,1 wa & AykKTamuH Koppo3Hu 
400 kB 


IIpumeuanua. 1. [ina Bcex HCMbITAHHbIX MeTAJIJOB 
TapawiesIbHO CTABHJIMCb KOHTPOJIbHBIe OMBIThI MO KOppo3sHu 
B TeX Ke YCJOBHAX, HO 6e3 u3myueHHA. Bo Bcex ci1yyastx 
MeTAJIJIbI COXPaHHJTH CBOH NepBOHAauaJIbHbIM BUA, H He HMeWJIn 
HUKaKHX BeCOBbIX H3MeHeHHH. 2. Jina xxenesHoro OOpasila 
ObIJIa paCCYHTaHa CKOPOCTb KOPpO3HH, KOTOpad OKasaJaCb 
pasyot 1 mM/rog. 


Boil ycranoBwien (akt (cM. TaOs. 1) pesKoro ycKopeHuA KOppO3HH *KeNese 
Me WM IHHKa, 3€MeTHO MeHbIle — aJIIOMHHHA Nom LelicTBHeM MOHH3Hpyroule 
U3J1YYeCHHA BO BJaxKHOH aTMocdepe (MeTa/JIbl YKa3aHbl B TOpAKe CHHKeH 
acppeKTHBHOCTH JeHCTBHA M3JyyenuA). CoBeplieHHO He OTMeYeHO B_ Halll 
OMbITaX YCUJMBarIoOULero WeHCTBUA H3YYeHHA Ha KOPpO3HiO Hep*KaBelouleh CTa JF 
CueqopaTesbHo, B aTMOCtepHbIX YCJIOBHAX HalMeHee 9s*PPeKTHBHO JelicTB 
U3J1VYCHHA B OTHOMICHHH MeTaJJIOB, CNOCOOHBIX OOpas0BaTb Ha CBoeH MOBepXxX HC 
CTH MpOuHble OKHCHbIe MJIeHKH. | 


Ha puc. | npnBexentt dororpapuu x%KesesubIx OOpasiloB MocJe oOyyeHUs 
Jlna cpaBHeHHaA Jana cboTorpapua oOpasila, He Mos*BepruyToro oOy4eHHK 


Bpilo Tak2%Ke YCTaHOBJIeHO, TO B CyXOH aTMocdepe (cyllKa C MOMOLLb} 
cboctbopHoro aHrHypuya) KopposHA He HMeeT MeCTa HH MpH KaKHX YCJIOBHA’ 
oOuyueHHA. STO CBUeTeILCTBYeT O TOM, YTO IIpH OOJyYeHHH B aTMOCepHbll 
yCNOBHAX KOPpO3HA MpoTeKaeT Nop BlaxXHOH MIeHKOU, MosyuaromelicaA Ha IG 
BePXHOCTH MeTaJJla B pe3yJIbTaTe KOHJeHCaMMH WIM afcopOm4u Ha Hel Map 
BOJbI H, CJIeHOBaTeIbHO, WMeeT 9JICKTPOXHMMHYeCKHH XapakTep, Kak HM OObIM4HAa: 
aTmocdepHas Kopposua. Jlannpie TaO7. 2 moKa3biBaloT, 4TO MOBBILLEeH 
HHT€HCHBHOCTH OOJIYYeHHA YCHIE 
BaeT CKOPOCTb KOppo3HH %*Kedlesé 


‘ 
i¢ 
BJIWAHHe HHTCHCHBHOCTH H3J1yYYeHHA Ha KOppoO3suto Heoxuwauublli, Ha MepBbl 


2keslesa-apMKO B aTMOcdepe npH 98% oTHOCHTeNb- B3rIA, PakT, YTO BepXHHHt o6p 
HOH BJIaXKHOCTH (AJHTeEbHOCTb OOyyeHHA 10 4ac., 6 4 ; 
remmepatypa 25°) 3ell, OONyYaeMbIi 3JIEKTPOHHbY 


MOTOKOM 4,1 va HW MOrOTHBILH! 


a On Hema) a2 


2 Ss a t S48 MaKCHMaJIbHOe KOJIHYeCTBO 9SHEfy 
VICTOUYHHK OJIO7KEHHE OrJIOu,eH. o ise} 
a | oopasya s | oxepruny|$S& THM, COBEpileHHO He MpOKOppowt 
Bom eau Ga RPE \ieBieme cece B28 poBaJl, ABJIAeTCA, Kak MoKa3aJi 
Halu UCC eqoBaHHaA, pesysibrarol 
SuekTponnas 4,1| Bpepxy 1,9-1019| 0 AeHCTBUA BTOPHYHOrO takTopa 
TpyOKa Buns3y 6,8-4017 10,0133 HarpeBa oOpaslla B pe3yJIbTa7 
1,0 eee nD Races MOTJIOMULeHHA OoJbIWOro KOMYUeCT 
HH3y sis : 
CF Exp ue CON en eee 
Bunsy 6,8-1016 0,0021 OBepx HOCTH MeTallg 
NJIGHKH BUlarH, HeEOOXORHMOH Li 
Peutrenosckan |200) BBepxy 2,7-1018 |0 ,0050 IIpoTeKaHHA KOppO3HOHHOrO mpe 
TpyOKa Buusy 5,3-1016 |0,0018 pI 
BOB-70, 50 xs| 50/ Beepxy | 6,8-1017 |o;000e Mecca B a Kak ObilO Way 
Bausy 1°3.4016 | '0 3aHO Bbllle. OxslaxkeHHe Bepx Hc 


ro oOpasia BoLoH MIM BO3LyXol 
HeMeMWICHHO TIpHBOAWJIO K MHT€HCHBHOH KOppo3Hu ero oOJlyuaemol moBepx 
HOCTH. OveHb HarAQHO HHTeHCHpULMpytoulee AelicTBve u3IyYeHUA Cueqyer ¥ 
ONbITOB, IpeACTaBJIeHHbIX Ha puc. 2 uw 3,— B OOOHX ciy4YaAX MeTaJU, 3ally 
,eHHbI OT MpAMOrO onaqaHHA UBIyYeHHA, COBeplleHHO He KOpposy 
pyer. 

Murencupukallua mpolecca Koppo3suu nox, o61yueHHeM MoxerT ObITb pesy Jk 
TaTOM W3Me€HEHHA HIM COCTOAHHA KOPPOSHOHHOH Cpebl, HIM COcTOAHUA MOBeps 
HOCTH C/o MeTaJiia. UroObl peuivTb STOT BOMpoc, HaMu Opin clean clelyK 
LMM ONBbIT: ObIIO NoNORKeHO WBa COpasiia c 5-MMJVJIMMeTPOBOli CBUHLOBO pC 
KJlaqKOH MeKLY HuMH. B BepXHeM M3 STHX OOpasilos Norsoulasocb 2,8- 101% sB/cer 
B HKHEM BeJMUMHa MOPOMeHHOM 9HeprHH paBHAach HymO (ec & 
YUHTHIBATb HMYTOXKHOLO BJIMAHHA pacCeAHHOrO U3yYeHHA). HecmoTps Ha TaKy! 
pasHully, 06a oOpasila KOppoAMpoBasIM OLHHAKOBO. STO NoKasbIBaeT, UTO OCHO! 
Hy!0 POJlb B YCHJIeHHH KOppO3HH pu oOnyYeHHN Urpalor npokyKTh palue 
MHOHHOTO H3MeHeHHA aTMOCHepbl, a He aKTHBAILMA MOBepXHOCTH MeTaJIJa. 

Hamu Obit nocraBJieH KMKJI OMbITOB AIA BbIACHEHHA poJIM OCHOBHBIX KOMIK 
HeHTOB aTMocdepbl — KUCOposa H a380Ta; pe38YJbTAaThI anh B Tab. 3. 

IIppexennble aHHbIe MOKa3biBalOT, UTO a30T, MHepPTHbIii B OOBIUHEIX yCul 
BMAX, CTAHOBHTCA MpH HaJIMYMH U3JIYYeHHA KOpPpO3HOHHO-akTMBubIM. AKTI 
BallHA a30Ta HMe€eT MECTO TOJIbKO B MPHCYTCTBHN KHCIOpoNa U, CuleqoBaTeb Ht 
516 


A 5 B I wa 


Puc. 1.¥Mororpaun AMESHEIX OOPAaSOB MoOce KOPpO3HOHHbIX UcMbITAHHi B aTMocdepe 98% 

OTHOCHTe/IBHOH BaaxHocTH. A — 6e3 oOuyueHna (10 yac.); B un B — nocne o6nyuenna pexut- 

rexom (10 uac.); [ — nocne o6yyeHua 9meKTPOHHEIM MyYKOM 3ua (15 yac.); ZI — mocae 
o61y¥eHHA, KOOaIbTOBbIM HCTOUHHKOM (70 yac.). Au B—2 x; B, Tu a HO x , 


Puc. 3. Bauanue HenocpesxcTBeHHOro JelcTBHA peHTre- 

HOBCKoro My4ka (A) u 93eKTpOHHOrO OOmyueHuA (5) Ha 

KOppo3Hio *KelesHoro OOpasia. AJ — He 3arAleHHbIli 

o6paseu, 2X ; A2— o6pa3el, 3a 5-MHJIJIMMeTpOBOH CBHH- 

OBO MeperopogxKoH, 2%; 5— cnpaBa oTkKpbiTaA act, 
cleBa 3allMUjeHHas CBHHILOM 


JAH, rt. 119, Ne 3, Banooxecknht 


_ 


i/ if 


ff 


/ 


OJDKHA ObITb 
- : OTHECeHa 3a C¥4eT OOpPa30BaHHsA ero KUCJIO 
eee M3 KOTOpbIX sABJIAeTCA N,O,, 
.1. XJIONHH eme B 19 i 

lyyeli Bo Pek are Refer, JTOTON ACHCTBHCM YJIbTpadHoseTOBbIX 

030H, II€peKHCb BO i 
3 ’ Aoposa H a3so0Tu 

inTHApwy (°). Ilpouspeqennpie Hamu xs sae: 

us aTMociepbi B paGouem cocyye TaOauna 3 

1OCJ1e OOJLYYeHHA 

= Ny. MOKa3aJIN,4TO HaHOoJIb- Kopposus apmKo-2kesesa 3a 10 yac. B pa3- 

J OJIHYeCTBO O380HA (pH 3JIEKT- ‘ JIHYHBIX TasOBbIX cMecax mpH 98% orxocu- 

JOHHOM oOJlyyeHuu 4,1 wa, 800 KB) co- TCAbHOH BJlaKHOCTH H OOJIYYeHHH Ha 9VIeK- 


POAHbIX TMpOLyKToB, 


TaBAO 0.4% B Bostyxe H 0,5% B eine Ca LE) 
IMCTOM KHcJIopoe. KosmuectBo oKHC OB Ponte ine eae 
‘ o6p., 06)., 
a30Ta, B nepecuere Ha NO, coctaBuis- pices Miler 
10 oKoI0 0,08%. Tlepexucb Bogopoga Armocbepa eee a anprcprss 
1aMH KovIMYecTBeHHO OOHapy2KeHa He SE SEE Sele cer 
iia. OueBuAHO, OHA OCOpasoBbIBasach ee 
3 HHUTOXKHBIX KOJHYeCTBax. Bce 93TH 
JONTORUBYUNe MpOLyKTbl oOOsyyeHuA Uncroiit Kucnopor 0,0031 | 0,00419 
aTMocdepbl, OesycloBHo, oKaspiBaior As0r 80%, Kucno- | 0,0059 | 0,0079 
AHTCHCHULMpyromlee TelicTBu - pon ae 
a cbullupyrouree 1 € Ha MpO- — Apnrou 80%, Kuceso- | 0,0010 | 0,0024 
Jeccbl Koppo3uH. Ene axTusuee Jelicr- pon 20% 
3YIOT KOPOTKOXKUBYIUINe MpOAyKTE! pa- Uncrwii asor 0,0001 | 0,0002 


IMallMOHHOTO § BOSseHCTBHA (paluKaJbl 
IH u OH,, atrompsr O, coequnenva tuna NO, u T. 4.), Kak 9TO MoKa- 
sbIBAIOT OFbITLI, MPHBeAeHHbIe Ha puc. 2 H 3. 

Murepecuo, To Bennunua KOppO3HH B YMCTOM KHCJOpose He yBeJIHYUBaeTCA 
3AMETHO [10 CpaBHeEHHIO C aproHoO-KUCJIOpoAHOl CMecbIO. OueBHAHO, 9TO AB- 


A 6 


Puc. 2. Cxembl NOCTaHOBKU OMbITOB MO BINAHMIO HEMOCpeACTBEHHOFO 

qelicTBHA peHTreHoBckoro MyyKa (A) uM WIeKTPOHHOrO OOsMyueHHA 

(B) Ha Koppo3uto xee3HOoro OOpasia. Cxema A: J — He 3allueH- 

HB §=oOpaseu, 2 — 3al{MujeHHbIli 5-MnsIMMeTpoRoli CBHHILOBOH 

meperopoykol 3— Cxema 5: J — o6pasen; 2 — cBHHIOBbIH Momy- 
JWMCK TOJULHHOM 5 MM 


MACTCA Pe3YJIbTaTOM IlaCCHBHpytoulero JleHCTBUA CHJIb HOOKHCJINTeJIb HOH Cpebl, 
osfalolelicA B KHCJOpose mp oOyueHnH. 

CorsiacHo HalluM NpeANOJIO7KCHUAM, MHTeEHCHUK alla M3 JyYeHHem Wpollecca 
ATMOC*EPHOM KOpposHH OODACHAeTCA TeM, YTO OOpasyloulMecs paMall\MonHble 
IPOAYKTbI YCHJMBaloT KOpposHOHHBIM TOK MuKponap, AelicTByA B KayecTBe 
JHEPrHUHbIX KAaATONHbIX WENOMAPUSATOPOB. YkKa3aHHoe NpeANOJIOwKeHue HaMH B 
JaCTOAULEe BPCMA SKCICPHMeHTaJIbHO MpoBepxAeTCcH. 

B saksiouenne Bbiparkato OnarogapHocTh upod. H. LW. Tomaiosy 3a pay 
ICHHbIX COBETOB IIpH OOcyKAeHHH HacToAMeH paoortpl. 

Mxucrutyt usuueckow XHMHu TlocrymHJ10 

Akaylemuu HayK CCCP ? 11 X 1957 
LMTHPOBAHHAA JIMTEPATYPA 


1A. Aaaeu, COopx. Hayunpie u TexHyeckHe OCHOBbI AJeNHOH SHEpreTHKH, Nok pel. 
<. Pyamena, 2, WJI, 1950, crp. 224. 2 B.T.X monmu4, KPO XO, 48, 554 (1911). 


Jloxnayp Akanemun nayrk CCCP : 
{958e Tom 119, N 3 


@H3HYECKAA XHMH} 


A. T. HOP®MAH 


MATHETOXMUMHA OPFTAHHYECKHX COEAMHEHHH 
W «XHMMYUECKHE» CBM AXEPHOrO MArHHTHOLTO PE3SOHAHCA/ 


(IIpedcmaéaeno_axademuxom H. H. Cemenosotm 13 XI 1957) 


VispecrHo, 4To «XHMMYeCKHe» CABHTH sAepHoro pe30HaHca OOYCJIOBJIeHH 
BHYTPUMOJIeKY JAPHbIMM MarHUTHbIMH MOJIAMU, LeHCTBYIOWMMH Ha WaHHoe Afpe 
H 3aBUCALIMMH OT XHMHUeCKOM CBA3H JaHHOTO aTOMa B MOJIeKyJie. PacueT 9TH 
movie TeCHO CBA3aH C pacmpefeseHHeM HHAYMMPOBaHHbIX BHeLHHM MoJIeM Mar} 
HHTHBIX MOMeCHTOB B MoJleKyslax (*). [lompirkH TeopeTH4ecKoro pacueTa STH 
MOMeHTOB H BBbI3bIBAeCMbIX HMH XHMHYeCKHX CUBHToB (*) BCTpeyaloT B OOMbIINH 
cTBe CJlyuaeB Te 2Ke OFPpoMHble TPYAHOCTH, YTO HM MOMbITKH TeOpeTHYeCKOTO BbI} 
YMCJIGHHA BOCIpHMMUMBOCTeH. | 

HeflaBHo HaM yalOCb MepeCTpOuTh MarHeTOXHMMYeCKy!O CXeMy OpraHHue; 
CKHX COeCAHHEHHH. ITO NO3BOUIHJIO HAM OL€HHTb WHaMarHHTHyt0 H MapaMarHHu? 
HYIO KOMMOHEHTbI MarHeTH3Ma pa3JIH4HbIX aslMdpaTH4YeCKHX UH aJIMILHKJIM4eCKH: 
COeAHHeHHH UM HaliTH JOJIM BOCIIPHHMYMBOCTeH, MpHXOMAULHeCA Ha OTJeJIbHbIt 
aTOMbI HW rpynnbl aToMos (°). [[peqcraBssetca ecTeCTBeHHbIM MOMbITaTbcA ph 
BJICUb STH pe3yJbTaTbl MarHeTOXHMHH K OOcyKAeHHio H pacueTy XHMHYeCKH 
CUBHrOB sAJepHOoro MarHHTHOTO pe30HaHca. 

PaccMoTpmHM lpexke Bcero Te CulyuaH, Kora NpOTOubI BXOAAT B rpynnMbl aTo4 
MOB, CBA3AHHbIX JIMWb OMHOUHBIMA CBA3AMH, KaK HampuMep: CH,—C GI 
NH,, CH;—N <, CH,— B anuunkamyueckux coequHeHuax. TlockompKy npHHATo 
OTHOCHTbh HaOsuoOJaemble CABUTH K ciBury B H,O, Heo6xoyqumo paccmMoTpeTb ¥ 
rpynny OH. Ipegnouaraerca, uro pesonanc HaOmoLaeTcA pu HeKoTOpoti 
ukcHpoBanHow yactore. JlonycTHM, 4TO NIpH STOM AA pe30HaHca MpoTOHa 
B H30JIMpOBaHHOM aTOMe BOsoposa TpeOyeTcA BHelIHee Mose Hp. 

Kak TlOKas3bIBaloT MarHeTOxXvMuyecKkHe aHHBle (°), aTompr C, N u OB 
yKa3aHHbIX YpyNMMpoBKaxX OOHapyxXuBaloT JMaMarHeTH3M (Ha 1 Mowb): 
yac == 8-108, Yn S=7-10%, x¥,92=—9-10°*°. Tapamarnerusm stux aToMoB B 
yka3aHHbIX rpyumax NpakTHYecKH paBeH HyQJIi0. 

Tloq AelicrBveM BHeLIHero MOA B STHX aTOMAaX BOSHUKAaIOT HHJyUMpoBaH- 
HbI€ MOMCHTHI, HallpaBeHHble aHTHMapa/WIebHO BHeWIHeMy Nowio. Stu MHLy- 
UMPOBaHHbIe MOMCHTbI CO3QaloT B TOM MecTe, Fle pacnoslox*Kex mpotTou, Mona, 
HaMpaBJICHHble TMapaJieJIbHO BHeLIHeMy HOO, T. e. yCumMBalomlMe ero. Takum 
oOpasoM, VIA pesonanca mpotroHaB H,O rpe6yerca none H, = Hy — Ronfl;; 
a AIA pe3oHaHCa MPOTOHa B KakOl-JIMOO M3 yKa3aHHbIX rpynn Tpe6yloTcs 
noua Hgr = Hy —RgrHgr, The Ron — KoHCTanTa, cBolicrsedHaa OH, a Rep — 
KOHCTaHTa, IpHCylai COOTBeTCTBYIOMleH rpynne. 

CyBHTOM, OTHeC€HHBIM K BOJle, HMeHYyeTCa, KaK H3BeCTHO, BeMYHHA 


H,— HT op ig Roy, + Rell gy 
H a H : 


r r 


9 
Sor = 


Tlockombky Hg, oTmmuaiotca ot H, Ha HMUTOKHBIE OJIM TIPOWeHTa, MOXxKHO 
CUMTaTb A gr/H, = | HU Ser = — Roy + kg. Koucrautst koy xu Rgr TIpeacTaB- 
JHI0T COOOH 3HayeHHA MONel, CcosaBaeMbIx B MecTe pacnoyloxwKeHHua mpoToua 
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€PO AWaMarHHTHbIMH COceAMHM IPH BHELWHeM ole, paBHom 1, Takum o6pa3om, 


Xao 4 XaA 
kou = Splkgos =a 

3 ’ gr 5 

doy Nee Chee, 


rye dow — paccrosHue Mexjly npoTonomM u syqpom O 3 OH; N —uneno Apo- 
Pampo; Xyqa — BOCMPHMMYMBOCTh OHOTO M3 OKpy2KaloulMx aTomMoB; day — pac- 
cTosHHe OT afpa A faHHoro aToMa YO uccJlIemyemoro mpoTroHa. Yunreias, 
TO don =0,96-10°8 cm, dco =1,09-10°§ cm, dyy = LOL ss] OFS eenieaen 
dc-c = 1,54-10°* cm, monyyaem pesympraTBl, mpHBeyenubie B Tabu. 1: nIpH 
9T0OM Row = 1,54-10°>. Xopomiee corsacne Mex Jy BBIYHCJICHHbIMM H OMbITHBIMH 


SHAYeHHAMH CIBHTOB HOATBEpKLaeT CMpPaBeMIMBOCTh TOJIO2%KeHHbIX B OCHOBY 
pacueta coo6paKeHHii. 


Ja rpynm aTomos, cojepxa- Ta6auua 4 
WHxX BOHHYIO HH  TpoliHyto - 
CBA3b, HanpHMep =CH, usm CH, B anu- 


wh _nNZ | waka. 
CO NH2 | CHs—N¢ | coegu- 
HeHHAX 


==CH, Kak BbiTekaeT 3 MarHeTOXH- 
MHYeCKUX CooOpaxkeHHi, Napamar- 
HHTHaA KOMMOHEHTa BOCIPHHMUH- 
BOCTH 3HaAUHTEJIbHO YBeJIHUHBaeT- 1058 —0,42 |—0,41) —0,32 | —0,31 
ca. Ecam Obl stor mapamarHeTu3m 1083. (4)| —0,40 |—0,36] —0,25 | —0,36 
ObIsI OOYCOBJICH TOJIbKO Henocpey- 
CTBCHHO aTOMaMH yrslepofla, CBA3aHHbIMH {pyr Cc Apyrom ABOHHOM uM TpoHHoti 
CBA3bIO, TO OTMeYeHHOe HAMM BBILUe JeHCTBHe \HaMarHuTHbIX aTOMOB yrulepowa Ha 
NIPOTOHbI OKa3aJlOCb Obl OCAaOJIGHHbIM IPHCyTCTBHeM JBOHHOM MH TpOMHOH 
cBa3H. B TaKoM CJlyyae Noma, TpeOyloulveca Ia pesoHaHca NpoTOHOB B = CH; 
HB ==CH, Obinu Ont Gombe, vem B —CHg. Onpir (*) moKa3bipaeT, Hallpo- 
THB, 4YTO 6—cH, = + 0,05-10>—0,02-10°5, tT. e. Gmw30K Hymto, a b=cH = 
= —0,25-10%, rT. e. 3HauHTebHO MeHbIUe, 4eM OcH,. C Apyro CTOpOHE, 
ONbITLI, UPOM3BeeHHbIe Ha pesoHaHcom sayep C3 (5), noKa3bIBaloT, YTO Tlapa- 
MarHeTH3M JIBOHHOH CBA3HM CHWKaeT TakKe BeJIMUMHY NOAA, TpeOyromlerocs 
WIA pesoHaHca ajep yrsepoma. Takum oOpa30M, NapaMarHeTH3M ABOMHOM MI 
TPOHHOM CBA3H, yCHJIHBad BHelIHee Mowe, elicTByeT B OJMHAaKOBOM HalipaB- 
Ji@HHH Kak Ha Apa yrsiepofa, Tak M Ha OM KaliilMe K HHM MIPOTOHbI. QTO, 
TlO-BHJIMMOMY, O3HauaeT, YTO yKa3aHHbI NapaMarHeTH3M CO3aeTCA SJIEKTPOHaMH, 
«<OOeralolluMu» Kak aTOMbI C, TaK HW HelOcpeJCTBeHHO CBA3aHHbIe C HHM AaTO- 
mpl H. 

I]pHBeyeHHble CooOpaxkeHHA MW paCcueTb! NOSBOJIAIOT YCTAHOBUTb CBA3b MEK]Yy 
HCCELOBANMAMH S{epHOrO pesoHaHca M MarHeTOCTaTHYeCKOM BOCIPHAMUMBOCTH 
(marHeToxumuei). MoxHo HajeATbca, 4TO coyeTaHHe oOeHX STUX ObslacTeli 
HCCJICOBAHHA OKaxKeTCAH BeECbMa TIOJIE3HbIM [JIA H3SYYCHHA CTPOCHHA MOWJIeKyJ. 


JlenuurpaacKult Tloctynuao 
THApOMeTeoposorHyecKHH MHCTHTYT 11 XI 1957 


UMTMUPOBAHHAS JIATEPATYPA 


1N. F. Ramsey, Phys. Rev., 78, 699 (1950); 83, 540 (1951); 86, 243 (1952). 
2 J. A. Pop le, Proc. Roy. Soc. London, A, 239, 541 (1957). 39.1. Lopg@mau, JAH, 
119, Ne 2 (1958). *L.H. Meyer, A. Saika, H.S. Gutowsky, J. Am. Chem. Soc., 
@, 4567 (1953), ® P. Cc: Lauterbur, J. Chem. Phys., 26, 217 (1957). 
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Jlokxagp AkayeMun HayK CcGe 
1958. Tom 119, Ne 3 


PU3BHYECKAA XHMH A 


H, C. EHHKOJION AH 


OB OTPHILATEJIbBHOM TEMIMEPATYPHOM KO3I®®HWHEHTE 
MPH OKHCJIEHHH YIFJIEBOJOPOOB 


(IIpedcmaeaeno axademuxom B. H. KoxdOpamoesoim 14 IX 1957) 


XapakrepHolt OCOOeHHOCTbIO OKHCJIeHHA yIrvIeBOMOpOMOB ABJIAeTCA HasMuHe © 


B ONpeeseHHo oOacTH TeMMepaTyp Tak Ha3bIBaeMOro OTPHIaTeMbHOrO TEMIIe- 
patTypHoro Koadpurenta (*™*). Ha puc. | mpexcTaBsena TUNMYHaA WA OKUCIE- 
HUA YIueBOLOpOOB KpWBax 3aBHMCHMOCTH CKOPOCTH peaKIMM OT TemMepaTy pl. 


TemnepaTypHbIH HHTepBaJl MexKLY JBYMA SKCTpeMyMaMH | 


H Ha3biBaeTCA OOJaCTbIO KOTPHaTeJIbHOrO TemMepatyp- 
Horo Koadpurventa». MakcuMyM oObI4HO JIe2%KUT B O6- 


Wwake 


OT Ippo yrseBoLopoya, aBJIeHua, CocTaBa CMecH, 
COCTOAHHA MOBepXHOCTH HW Apyrux cbakTOpoB rpaHHIpl 
oOJlacTH MOryT CBHraTbcaA oO Temlepatype. 

CymlecTBoBaHHe oOOJlacTH OTpHaTesbHOrO Temmepa- 

 - TYPHOTO KoadduuvenTa OKa3bIBAaeT CHJIbHOe BJINAHHE 

Ha KHHeTHKY MeJJICHHOrO OKHCJIeHHA, MOO*KeHve mpe- 

MeJIOB H XapaKTep CaMOBOCIIJIaMeHeHHA yrJieBosopohos. Oxnako Jo nocseL- 

Hero BpeMeHH STO ABJIeHHe He MOJYYJO pallMoHasbHoro oObAcHeHuA. Tloz- 

poOHoe paccMoTpeHve NoKasbiBaeT, 4TO CyulecTByouMe Teopuu (°,!* 14) B 

NeHCTBUTEIbHOCTH He OObACHAIH ABJeHHA OTpHWaTesbHOro TemmepaTypHoro 
KoodpuHeuTa. 

B uactosujeh paOoTe, Ha OCHOBe TeOpHH BbIPOXKMeHHOrO pasBeTBJIeHHA 
H. H. Cemeuosa (*°), aBulenHe orpullaresbHOro TemnepaTypHoro KoaduuuentTa 
paccMaTpuBaeTCA KaK Pe3yJbTaT KOHKYPeHIHU JJIEMeHTapHbIX MpolleccoB, y4a- 
CTBYIOUMX B CJIOHKHOH WenHoH peakHH. 

O6menpusHaHO, YTO Np HH3KMX TeMMepaTypax peaKUMA OKHCeHHA yruie- 
BOJOpOAoB MpoTeKaeT Yepes NepeKHCHble paluKaJbl, oOOpasyiouyMech No peakHH 


R +O, ROO. (1) 


OToT mpollecc XapakTepH3yerca MaJIbIM cTepHueckuM dakTopom (1078-1074) 
M MaJIOH SHeprvel akTHBallMM (24 KKaJI/MONb). QuleMeHTapHbIli Mpolecc BBI- 
POX AeHHOrO pasBeTBJIeHHA, B CoriacHH Cc B.JIbroucom u T.OmbG6e (7%) u B. B. Boe- 
BowcKum H B. VH. Beeneesnim (*°), MoxkHO MpescTaBHTb Kak pe3yJIbTaT B3aH- 
MOjleHCTBHA TMepeKHCHOrO palKaJla CO CTaOHJIbHbIM MIpOMe2KYTOUHBIM MDOLyK- 
TOM, HallpHMep Cc aJiberujom 


T 


ROO + R’CHO— RO + OH + RCO. (2) 


B pesysbtare Takoli peakIMH W3 OHOTO pakuKaJla OOpasyercA Tp HOBbIX 
aKTHBHBIX WeHTpa. OuAOTepMUKa 9TOFO Mpollecca cocraBser oKoJIO 10 KusO- 
KaJIOpHH Ha MOJlb (?%), 

Tlepekucupiit paqukan ROO, napsy c peakunelt (2), npupofameli K pas- 
BETBJICHHIO, MOXKET Tak?Ke BOMTH B peakIWMIO MposoKeHusn (17) 

ROO — R’CHO + R’0. (3) 
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gactu 350—400°, a muanumym 450—500°. B 3aBucumocTH | 


Peakuusa (3) nporeKaeT c mpesBaputesbuoli H30MepHhsallvelt MepeKUCHoro 

_pay\akaJia H NOSTOMY MMeeT OoJbUIyIO 9HEpruiO aKTHBALMH (20 kKau/mou)(*8). 
| Konkypenlua peakunit (2) u (3) npuBener kK nosBuleHnio MaKCHMYyMa Ha KpH- 
Bol puc. 1. JleiicrsurenbHo, np Hu3KHX TemmepaTypax TlepeKUCHbIH paduKa 
| AOJRKeH pearHpoBaTb M0 OMMOJIeKYJAPHOM peakuunn (2), mpoTeKatoljeli c MeHbUeli 
(SHeprveH aKkTuBattun (10—12 Kkau/momp). C pocrom TeMlepaTypbl CKOPOCTb 
9TOro Mpolecca yBevIMYMBaeTCA, YTO IPHBOANT K BOsSpacTaHHIO CKOPOCTH peak- 
WAH OKMCJeHHA yruieBohopofa. Haunuax c neKoropoli Temnepatypbl (cooTBerT- 
‘CTByloulel MaKCHMaJIbHOM CKOpocTH Ha KpHBoli puc. 1), MonoMomeKysapHasn 
oo MpoowwKeHuA (3), NpoTeKaioulai Cc Ooubulel SHeprueli akTHBalHH, 
'“HauHHaeT MpeBaJIMpoBaTb Hak peakliveli pasBeTBJleHHaA (2), TO NpHBOANT K 
-YMeHbIIeHHIO CKOpOCTH peakWHH okNCJennA. [pu stax Temmepatypax CKOpoctb 
'peakIMH OKUCJIeHHA ONpesedAeTcA He Mpolleccom (3), KaK 9TO HMeJIO MecTO IpH 
‘Oovlee HU3KUX TeMMepaTypax, a peakUnell OOpasoBanHus nepeKUcHoro pakuKava 
(1), MockombKy mNocJlelHAA XapakTepu3yeTcA MaJLIM cTepuueckum dakTopom, 
-XOTA HW HMeeT MaJlyio 9Hepruio akTuBallnu. [locKkoubKy mumuTUpyrwmlel craluelt 
‘Tpollecca cTaHoBuTca peakuua (1), TO rHOeb aKTHBHBIX MWeHTPOB B OCHOBHOM 
ompeseinetca riOeubio paluKasiop R. Takum o6pa3om, c pocTomM TemMepatypbl, 
C€ OAHOH CTOPOHBI, BCJIeCTBHe KOHKYpeHWMH MEXKAy ABYMA MapasJie/bHbIM 
‘peakUMAmMu nepeKHCHOoro pafukasa (2) u (3), YMeHbIlaeTcCA BepOATHOCTb pa3- 
BeTBJIeHHA, C ApyrolH CTOPOHbI, YMeHbllaeTCA CTalMoHapHad KOHILeHTpaluA 
‘paqukasop ROO, tak Kak JIMMUTHpyouuM mpolleccom cTraHoBHTcs peakuns (1). 
BeslefcTBve STOro CKOPOCTh peaKWMH OKUCeHUA YrsIeBOLOposa C POcTOM TemHe- 
‘paTypbl pesKo najlaer. 

YMeHbIIeHHe CKOPOCTH peaKIMH OKUCJIeHua Oy eT UMeTb MECTO Jo ompeeseH- 
‘HOH TemMepatypbl (COOTBeTCTBY1ONel MHHAMyMy Ha KpuBol pxc. 1). [pu qan- 
‘HeillieM yBeJIM4eHHM TeMIepaTypbl CKOpocTh peakUMH CHOBa HawHeT pacTu, TaK 

KaK BOHleT B CHJIy BbIPOMKeHHOe pasBeTBseHHe Apyroro Tua (*%) 


RCHO.0, + RCO + HO3. (4) 


Takol THN BbIPOAKJeHHoro PasBeTBleHHA Opis mpesowen H. H. Cemenospim 
(15) H pHMeHeH HaMH MpH paCCMOTPeHHH MeXaHW3Ma OKMCJIeHHA MeTaHa (}%). 
QNeMeHTaPpHbI Mpollecc (4) cuJIbHO JHAOTepMH4eH, HU osTOMY eFo CJleqyeT yuH- 
TBIBATb TOJIbKO IIpH CpaBHUTeJIbHO BbICOKMX TeMNepaTypax (nocJlie MMHHMyMa 
CKOpocTH Ha KPpHBoH puc. 1). 

Tak KaueCTBeHHO MOXKHO MpeACTaBUTb NOABJeHHe OOJacTH OTPHllaTeJIbHOrO 
TeMilepaTypHOro Koadullwenta pH OKHCJIeHHH yrJleBoOposos. 

Mcxoja 43 Tako yIpollleHHOl CXeMbI OKHCJICEHHA YreBOAOPOAOB UM YYUTHIBAA, 
YTO CKOPOCTb Pa3BeTBJICHHA MeHbIWe CKOPOCTH NpoOMOJKeHHA Wenlh, AIA CKOPOCcTH 
peaKWHH NoJyuaemM BbIparKeHHe: 


W as (5) 


rye W—cKopoctbh peaklMM OKHCJeHMA yrieBosopoga, W —cKoOpoctb 3apox- 
JleHHA AKTHBHBIX LWeHTpOB, £;—KoOHCTaHTa rvuOemH paukaloB ROO, g.— 


KOHCTaHTa ruOelH pafukanop R, a, = K,[O2]; a2 = KelX]; as= Ks; 
[X]— KoHlWeHTpaluaA mpomexkyTouHoro MposykTa, OTBeETCTBeHHOTO 3a _ BBI- 
pox eHHoe pa3BeTBJleHHve (aJlbjerusa). 

M3 ypapyeuua (5) culelyeT, YTO MPH MaHHbIX yCJIOBMAX CKOPOCTb peakUMH 
ompeslesneTCA KOHWeHTpallveli albyeruga [X], MakcuMyMy KOTOporo COOTBeT- 
CTBYeT MaKCHMaJIbHai cKopoctb. MakcuMaJibHad KoHeHTpallua X B CBOIO 
ouepelb ABJIMeTCA CJOKHOM syHKuMell Temmepatyppl (*°). 

Tlpuuumas, 4TO CyMMapHad 2Heprud akTHBallMH peakUWM (2) MeHbIUe SHep- 
THM aKTHBaluH peakimu (3), MpH momomuM ypaBHeHuA (5) JerKO NOKa3aTb, 
UTO CKOPOCTb peaKUMM OKHCJIeHHA yrsuepofmopofa Cc yBeJIMYeHHeM TemMmMepaTy~ 
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pb Mpoxoqur uepes MakcuMyM. Jima 9Toro TepenMileM ypaBHeHeHHe (5) 
6e3pa3MePHbIX KOOPAMHAaTax: 


(geet (6 


4ta—s’ 


rye 6 = W-g,/Woa,— SCespasMepHad CKOPOCTh peaKUMH; % = {G3 / 21a, — 
OespasMepHBIii NapaMeTp, YYHTHIBAIOWM OTHOCHTEJbHbIe CKOPOCTH MpoOlecco 
| (3) u (1); 8 = 2a, / g, — Sespa3sMepHbIit napa: 

MeTp pa3BeTBJICHHA. 


”y He Ha puc. 2 mpegcraBileHa KpHBaxi 3aBHCH- 

rf MOCTH CKOpOocTH peaKIMH OT TeMlepaTyPpbl, 
ye paccuuTaHHaa lo ypaBHeHuro (6). J\aa pac- 
R a6 yeTa MpHHUMaslocb, 4TO « = 4-108 e—1800iRT; 


ee Te te B = 9-104 e—100001RT | 
rai Hamu O6blula  pellieHa Takxe OOpat- 

Puc. 2 Haat 3ayaua. SayaBasicb HeOOXOJMMBIMM 3Ha- 

YCHHAMM OTHOWICHHA MpeSKCNOHEHTOB HM pa3- 

HOCTH SHEPHH AKTHBALMM SJIeMeHTapHbIX peakUMH, BXOAALMX B ypaBHeHue (6), 


Mbl BBIUHCJIMJIM, KaKOB JOJDKeH ObITb cTepuH¥eckHit cbakTOp peakituu (1) mpH 
HOPMaJIbHOM Mpewakcmouente (10!%) yaa peakunu (3), YTOOb! MaKCHMYM CKO 
pOcTH peaKUMM HacTyNuJ mp Temmepatype 400°. Pacuerbl MoKa3aJIM, 4TO eCH 
pasHOCTb SHepru aKTHBalMM peakuHu (3) Hu (2) NpHHaATb paBHol 10 KKaw/MOuIb 
TO cTepHyeckni (akTOp peakiwH (1) oKa3bIBaeTcH mopayKka 10°%. | 
TakuM oOpasoM, Mpefviaraemaad ympolleHHad CX€M@ OKHCJIeHHA yreBOC 
powOB, YYHTbIBAIOW,ad KOHKYPeHUMIO Mey peakiuamu (3) u (2), MpHBOAM 
K MOSIBJICHHIO MaKCHMyMa CKOpocTH peaKUHH mo TemmepaType. OueBugqHo, 4a 
pH laJIbHeMINeM MOBbILUeHHH TemMnepaTypbl yyeT peakiun (4) mpHBeyeT 4 
pocTy CKOpocTH peakIHH. 


MuctutyT xMmMuyeckol cu3uKu Ilocrynuso 
Axkaylemuu HayK CCCP 11 1X 1957 


UWMTHPOBAHHAS: JIUTEPATYPA 
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HWokuann Akanemun Hayk CCCP 
1958. Tom 119, Ni 3 


PHSHYECKAA XHMHA 
HW. C. MOPOSOB u B. ©. KOPLIYHOB 


K BONPOCAM TEPMOJHHAMHKH XJIOPHPOBAHHS! OKHCJIOB 
PEJIKOSEMEJIBHbIX METAJIJIOB TASOOBPA3SHbIM XJIOPOM 


(IIpedcmasaexo axademukom H. H. Yepracesim 16 XI 1957) 


Hacroaulaa paOota ABJIAeTCA NpoMOJI2KeHHeM Halwux HCCJeqOBaHHli TepMmo- 
J\MHAMUKH HW XMMHH B3aMMOjelicTBHA OKHCJIOB peMKHX MeTaJJIOB C ras006pa3sHbIM 
xsopom (?,?). UccneqoBanuch paBHoBecHaA peak Tuna 4MeCls(r) + 302(r)Z” 
— 2Me,0Os (tT) + 6Cle(r), Me o603Hayaet Sc, La, Nd u Sm. Mecueqopanua npo- 
BOAWJMCh B YCJIOBHAX JBYXCTOPOHHErO PaBHOBeCHOro COCTOAHHA, T. €. CO CTO- 
POHBI X JIOPHA—KHCJIOPOr H CO CTOPOHE! OKHCeJI—xJiop. XJIOPHAbI MeTaJVJIOB NoJy- 
yaJIMCb M3 WpenapaToB, MpesocTaBJeHHIX Ham M1. H. 3ao3epcKum, No MeTosuKe, 
ONMHCaHHOolt B pyKoBocTBe (°). PaBHOBeCHbIH COCTaB ra30B OMpeyesAJICA CTaTH- 
4eCKHM MeTOJOM, a HMCHHO, MocJie YCTaHOBJIEHHA PaBHOBeCHA B CHCTeMe H3 peak- 
WHOHHOFO MpocTpaHCcTBa Hal CMeCbIO OKHCJla HW XJIopHya Yepes KalHJJIAp OTOH- 


paJlacb mpo6a ra3oB. 
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Pue. 4. 3aBHCHMOCTb coflepxaHia Cle B Pueroy Sanveumocis I¢ Kp or" t/T 
PaBHOBeCHOH Tra3soBoli CMecH OT TeMle- - 


paTypbl 


AuasIM3 MpoBoAWJIcA B ra3s0BolH TepMocTaTHpoBaHHOH O1opeTKe, NPH4eM 3a- 
Muparollleli %KHAKOCTbIO CJIy2KMJIa HaCbIWeHHaH XJIOPOM KOHIWeHTPHpoBaHHaA 
cepHad KucJoTa. Xop Norsowlasica u3 cmMecH ra3soB 20% pacTBopoM eKoro 
HaTpa, KUCJOpox onpeseiasicA KaK Pa3HOCTb MeXxKLY BSATLIM [JIA analusa U 
MOPJIOWLeHHbIM OObeEMOM Ta3OB. 

[IlpuMeHABLUIMHCA B YHOMAHYTHIX BbIlWe paOoTaxX MeTOL «moToKa» [vist Cy4aA 
pacCCMaTPHMBaeMbIX OKHCJIOB He NPHMeHHM BBHAY UpesBbl¥aHHO HUSKUX CKOpo- 

Dao 


TaOmuua 1 


Pe3y.1bTaTbl H3YYeCHHA PaBHOBeCHA B CHCTeMax 


4MeClg (tT) +302 (r) @ 2Me2Oz3 (7) + 6Cle (Pr) 


PaBHOBeCH, COCTaB ra3goBoli H 

T °C @asbi, OObeEMH.% K AZ, AH, 

mp? p Kaul Kall 
Cl Oz 


Peaxuwua 4ScClg (tT) + 305 (r) @2Sc2O3 (7) + 6Cle (r) 


250 23,5 76,5 3,762-10-4 8190 
295 2779 72.8 1,054 -40-3 7740 
340 34.9 65,8 8,747 -10-3 6310 | 124980 
364 40,6 59.4 2136-1072 4860 
Peakuua 4LaCls (7) + 302 (r) 2 2La.O3 (7) + 6Cl.y (r) 
274 20,5 79,5 1,478-10-4 8450 
330 26.7 73.3 97198-10-4 8380 
415 380 62.0 4 264-40-2 5980 
425 40.2 59.8 1,972-40-2 5440 [| 122280 
505 50,6 49.4 17393-1071 3050 
533 Bhd 45.6 2733-1072 2070 
Peakuua 4NdCls (7) + 30, (r) @ 2Nd203 (7) + 6Cle (r) 
270 19,0 81,0 8,857-10-5 10070 
368 286 1.4 1.504-40-3 8270 
440 3873 61.7 1.344.107 6100 
575 55,7 443 37438-4101 1800 | 122700 
600 60,5 39.5 7,962-10-2 395 
615 61,4 38.6 9°319.40-2 120 


Peaxuua 45mCls (tT 


ees] 


+302 (r) 2 2Sm203 (7) +-6Cl, (r) 


290 18,5 81,5 7,406-10-8 10630 
340 23'5 76.5 3'762-40-4 9600 
372 24.3 75,7 4°597-10-4 9750 (| +29520 
480 37.2 628 1,069. 10-2 6785 
585 50,6 oe 1393-401 3360 


cTeH yCTaHOBJICHHA PaBHOBeCHA B PeaKIHAX, OCOOCHHONPH HU3KUX TemMepary pax. 
Hamu ycTaHoBJIeHO, YTO PaBHOBeECHOe COCTOA HHe B CHCTeMe OKHCeJI—XJIOp He ycTa- 
HaBJIMBaeTCA Jaxe uepes 10 cyToK (mpu 350°). [losromy anuble, KacarouHeca 
cocTaBa ra3o0Bol cbasbl Hal cucreMamH Nd2O3—Cl2 u LaxOs—Cle B pa6orte (?), 
He COOTBETCTBYIOT, OUCBHAHO, PAaBHOBECHOMY COCTOAHHIO, B OTHE OT JaHHblx 
Ha, CHCTeMOH XJIOPHA—KUHCJIOPpOA, B KOTOPOM paBHOBecHe yCTaHaBJIMBaeTCA 3Ha- 
UHTeJIbHO ObicTpee. 

YuUTHIBaA STO OOCTOATEILCTBO, IPH H38YYeHHH PaBHOBeCHA CO CTOPOHHI OKH- 
CeJI—XJIOp AIA CO3qaHUA UZObITKA MocJeqHero B rasoBol case (Mo cpaBHeHut0 Cc 
PaBHOBeCHbIM COCTABOM) IIPHMeHAJICA MeTON, OMMCaHHbIi B padore (4). Xnopuy, 
NOMeWeCHHbIM B edb B aTMocdepe KHCJOpoya, MeperpeBasica Ha 50—80° sprite 
TeMepaTyPpbl OlbITa, H MOCJe yCTAHOBJIGHHA MOCTOAHHOFO JaBJIeHHA B CHCTeMe 
Temlepatypa Obicrpo CHHxKaJlacb Jo Tpe6yemoli. PaBHoBece B CucTeMe XJIOpHA— 
KHCJIOPOA AOCTHTaJIOcb Yepes 3—5 cyTOK, B 3aBHCMMOCTH OT TeMMepary pbI ONbITA. 

XJIOPHpOBaHve OKHCJIOB M OKHCJeHHe XJIOPHAOB MeTaJJIOB Her Ges oOpa- 


3OBaHHA IPpOMeXKYTOUHBIX IpOAyKTOB. Tak, B pesyJIbTaTe aHasH3a NpoxsOpupo- | 


BaHHBIx mp 400° okucsoB Sc, La, Nd u Sm B mposyKrax oOnapy2KeHbI XJOpHJbI 
coctapa ScCls, LaCls, NdCls u SmCls (ornomenue Me : 3Cl coorsercTBeHHO 
0,421; 1,30; 1,32; 1,40; no Teopun 0,424; 1,30; 1,36; 1,42). 

CorsiacHo yPaBHeHHIO 3aKOHa JleHCTBYIOUIMX MaCC, KOHCTAaHTbI paBHOBecusA 
peaxunH 4MeCla(r) + 302(r) = 2Me2Os(r) + 6Clo(r) nogzcunTeIBamuch cule- 
AY!OULUM OOpa3som: 


6 3 
Ky = 64/ Poss 
024 


re Po, HW Po, — paBHoBecHble NaplWaJbuble JaBseHuA XJIopa H KUCJOpoa; 
pH 9TOM 


_ Peacr A — Peucr 100— A 
PCE Teo. £0: 760. don 2 


rye A — npollentHoe coyepxKanHve XJlopa B ra30Bol dbase, Poyoy — RaBseHHe 
B CHCTeMe, COOTBETCTBYIOlee PaBHOBeCHIO (cM. TaOJ. 1). 
TloqcunTaHHble B COOTBETCTBHH C H3BeCTHbIM BbIpaxkeHHem 


AZ = — RT |nK 


H3Me€HEHHA CBOOOAHOH SHEPrHH peakWHH Take NpHBeseubl B Tabu. 1. 
CpeqHve 3HaueHHA TeNJIOBLIX StpeKTOB peaKI|Hi, COracHO ypaBHeHHIO H30- 
XOPbI peakIHu 
AH ; 4 4 \ 
lgk,, — lg Ap, = 3508R TOT) 


COCTaBHJIH B YKa3aHHbIX HHTepBaJlaxX TeMMepaTyYp COOTBeTCTBeEHHO ~+24580; 
+25230; + 25700; +25520 Kau. Ha puc. |] npHBefeH paBHoBecHbIM CocTaB ra3o- 
BOH (ba3bl, Ha puc. 2 — 3aBucuMocTb |g Ky or 1/7. Kak Buyuo u3 pic. 2, 3Haye- 
Hua lg Kp=/f(1/T) yqopeTBoputedbHO yKJlabiBaloTcA Ha IpAMble JIMHHH. 

TlomyueHuble pe3yJIbTaTb! NOKa3biBal0T, YTO OH3KHe (PU3HYecKHe MH XHMHUe- 
CKHe CBOHCTBa PpaCCMOTPeHHBIX JJICEMEHTOB ONpeesAlOT OJIM30CTh TepMOAMHAaMH- 
yueCKUX CBOHCTB. 


VMucrutyT o6mjeH H HeopraHHyecKOH XuMuHH Ilocrynuaio 
um. H. C. KypHaxosa 11 XI 1957 
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PHSHYTECKAA XHMH 


E. E. HHKHTHH 
O BbIUHCJIEHHH CKOPOCTH PACIIAQA JBYXATOMHBIX MOJIEKYJI 


(ITpedcmaeaexo axademuxom B. H. Kondpamovesoim 24 X 1957) 


B paOote (') BbIMHCJIAJIaCb KOHCTAHTa CKOPOCTH TepMHYeCcKOro pacnaya AByx- 
aTOMHBIX MOJICKYJI H (PYHKUMA pacipeesieHHA MoO KOJIeOaTeJIbHbIM COCTOAHHAM 
pH HapyWIeHHH TemlJIOBOrO paBHOBecHoro pacmpefeseHuA. CylleCTBeHHbIM MO- 
MeHTOM IIpH 9TOM ABJIAJIOCh NpeAMOJox*Kenke, YTO KOJeOaTeJIbHbIe KBaHTbI OCTAa- 
OTCA MPHGJH3HTeJIbHO NOCTOAHHBIMH BIJIOTh AO TpaHnHitbl WuccolMaluu. B na- 
cTosuelH paOore BbINMCIAeTCH KOHCTaHTa CKopocTH peakituH AB+C-—-A+B-+C 
6e3 STOrO OrpaHvuenHs. 

TIpeaznosiox%KuM, TO IIpH CTOJIKHOBeHHH B BYXaTOMHOM MOJIeKy Je MpOHCxo- 
NUT Mepexo TOJbKO Me@XKAY COCeLHHMU KOJIeOaTeJIbHBIMH YPOBHAMH, a AMCCO- 
UHallHA MOJIeKYJIbl BOSMO%KHA TOJIbKO C MocseqHero AMCKpeTHOro ypoBHA ('). 
OG6o3HauHM uepe3 Pr, -1 BEPOATHOCTb Mepexofla C YpOBHA k Ha ypoBeHb k—|] 
pH OMHOM CTOJIKHOBeHHH, a Yepes Pao — BEPpOATHOCT Mepexofa C MocwJielHero 
n-TO JHCKpeTHOrO YPpOBHA B COCTOAHHe C HeMpepbIBHbIM CI€KTPOM 9SHEprHn. 
IlpeqnovioxKuM Jlaiee, YTO MAaKCBeJJIOBCKOe pacnipesesieHhHe CTaJIKHBaIOULHxcA 
MOJIeKyJI COXpaHsAeTCA. ITO IpeANOJORKeHHe TOKE OMpPaBALIBAaeTCA BECbMa TOUHO, 
Kora SHeEprHs AMCcolMaluu Oombue RT (mpoleHTHad NompaBkKa K CKopocTH 
peakWHH MpH yueTe HapyWIeHHA MaKCBeJIJIOBCKOrO pacmpeseeHHA MopaAaKa 
#T/25D (°)). Batomcuy4ae BeposTHOCTh KoJIeOaTebHOrO BOSOy2KeHHA Moue- 
KYJIbI IIpH CTOJIKHOBeHHH C MepexoyoM Cc ypoBHA k—I1 Ha ypoBeHb k cBa3sana 
C Pr,x—1 COOTHOWMeHHEM 


En Rl 


eas 


BbITeKAIOWIMM M3 MPHHUMNa AeTa/ibHOro paBHoBecua. B 3ToM BbIpaxKenun Epp 
OOo3HauaeT Ppa3HOCTh SHeprH MexKAy ypoBHAmMH k uk — 1. 

EcaMw OO03HaduTb Yepes x, (t) PYHKIMIO pacmpesedenua, T. e. BEpOATHOCTE 
OOHAapy2KUTb MOJIeKyJIy Ha k-M ypOBHe, TO H3MeHeHWe ee CO BpeMeHeM onH- 
CbIBaeTCA CuIeLyIouleH CucTeMOH ypaBHeHHH: 

dX, 
Gr Shen Pan aaa — (Prr—a + tnt Proin) Xe + Pati pXrsi} 3 (2) 


| a Ue rane Ae) 


Pr—1k = Prp—1 eXP (— \ == anPah—ay (1) 


C TpaHHYHBIMH YCJIOBHAMM X_, = X¥n4, = 0, O3HadaIOUMMH, YTO KOJeOaTeJIbHbIIi 
CHeKTp MOJleKyJIbI CofepxKuT 1+ 1 yposnet. B cucteme ypapHenult (2) Z 0603- 
HayaeT UMCIO cTouKHOBeHHH AB u C B 1 ceK. HM BBeqeHO O6O3HaueHHe P,, — 
= Pra ntiGnt1- 

O6ulee pelleHve CHCTeMbI HMeeT BUI 


n 
Xk (t) ae >) An (tein) exp (— Umt), (3) 
m=0 
PLC U»»—COOCTBeHHbIe 3HAYeHHA MaTPpHILbI B mpaBon yacTH CHCTeCMBI (m Hy- 


MepyeT 9TH COOCTBEHHbIe 3HAaUeHHA B NOpAAKe BO3pacTaHHuA Ww). 
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Ecau Panji=0, To y coorsercrBytouleli matpuust B codcrseHnple 3Ha- 
0 
YeHAA OOpasyioT NocueqoBaTebHOcTS yu... Ileppomy coOcTBeHHOMy 3Ha¥eHHto 


0 
n°) =) COOTBETCTBYeT TOrfla TeMJIOBOe PaBHOBeCcHoe pacnpeyejenne. 


Ecam Panjiz0, TO, B cormacmH c oOuleli Teopneli NOKambHBIX BO3MY- 


| ’ : 
menu (8), BCe Um CIBHHYTHI OTHOCHTeIbHO Uw) B OJHY CTOPOHY, HMCHHO tL, > 


> (0) Mp Paniy>O. Ecmm poy, TO mpu t > 1/u, us (8) cnenyer 
SKCNOHCHUHaJIbHOe 3aTyXaHWe (byHKUMH pacmpeyesenua, 4TO CooTBeTCTBYyeT 
pacnayy. OleHKa noKasbiBaeT, YTO yCIOBHe po << yy BHINOHAeTCH JIA GOOuIb- 
IMMHCTBAa peakIMii (Hanpumep, upH T = 1000°, D=100 KKkau/mMomp, py~p4- 1078). 
IIpu sTom xe ycOBHH HUM3IlIee COOCTBeHHOe 3HaYeHHe MaTPHULbI MOXKHO Halirn, 
Ppasviaran ee eTepMHHAaHT D(B—pl ) B Hye MO cTreneHAM uw HW OrpaHHunBanch 
JIMHCHHbIM WJICHOM. 
BprancyieHHe jaeT 


m=z /[Sern(—$) Sew($s) Poe), a 


J 


Tye CYMMHpOBaHHe MPOHCXOAMT MO BCe€M JHCKPeTHbIM ypoBHaM. B BpipaxkeHHn 
(4) Bropad cyMMa B CKOOKaxX C1a60 3aBHCHT OT HHKHero lipemesia CyYMMHpo- 
BaHHaA, Tak KaK CJlaraeMble CHJIbHO BO3pacTalOoT C YBeJIMYeHHeEM HOMepa S. 


; 


Tlostomy ee MOxKHO BBIHeCTH 3a 3HaK CYMMbI 10 j H 3aMeCHHTb HMRHU Mpe- 
yeu] CyYMMHpOBaHHaA Ha equHMLy. CymMa no j Torya mpocTro paBHa Kose6a- 
TeJIbHOH CyMMe cocTOsHHH Q. YuuTbipad, 4TO paBHOBecHaa (byHKUMA pacmpe- 
JIeJIeHHA ONpemessetca PopMy won 


bipaxkeHve (4) MO%KHO MepenmucaTb B OOJlee HarJIAHOM BHJe: 
n 


Be eg (3) 


k= 


J\id BbIdHCJICHHA Uo 3AMCTHM, UTO OOBIUHO BBIMOJIHACTCA COOTHOLICHHE 

x.) Poo > x} Px »—1. Tipu stom B (5) ocraerca ToubKO BTOpoe cilaraemoe — 

cyMMa 110 HepexoflaM B JMCKpeTHOM cmeKkTpe. Ecum yyecTb, 4TO BOMM3H 10- 

pora wuccoumauHH Expri<i RT, a Pr, cua6o sapucuT or E, pH MavJIbIx 

KBaHTaxX, TO CYMMMPpOBaHHe MOXKHO 3aMeCHHTb MHTerpHpoBaHHeM, a Ppp BbI- 

4eCTH 3-0, 3Haka HHTerpasa B TouKe E = D: 

: 4 lie isa ET D 

Ds a \ E) P(E) ~ @P(D exp(¢7)Q- (6) 
oa Pa 6 J x(E)P(E)— &P(D) k 

k=1 0 

3ecb G O603HauaeT HeEKOTOPbIH CpeHHH KBaHT BOIH3H Nopora AHccouMallun. 

Tocne sTHx mpeo6pasopannit cpopMyvia (5) mpHMeT Buz: 


wom (8) (Po) P Drexn(— [2 a 


Beco M@XKIy HeEcOCeHHMH YPOBHSMM MOXKHO MIpHOJIWKeHHO Y4eCTb, eCJIK 
IpOCyMMHPOBaTb BeJIHUMHY Yo, Ollpezensemy1o (opmyion (7), mo BCeM «NMapaJI- 
I@bHBIM IWyTAM» pacnaga. IIpH stom GP(D) B (7) CaenyeT 3aMeHHTb Ha 
y)GnPn (D), THe UHeKC 7 COOTBeETCTByeT TMepexOfaM Ha COCeHHH YPOBCHb 


n 

1epes 1, 2 ut. 2. yposua. Bepoatuoctb P,(D) ca60 3aBHCHT OT MepeqaH- 

10H sHepruu Gn, KOra BPeMA CTOMKHOBEHHA t MaJIO TO CpaBHeHHIO C xXapak- 

‘ePHCTHYCCKUM BpemMeHeM Tepexoya h/Gn. Ecam xe t BeIMKO M0 CpaBHeHHIO 

» h/En, TO Pn(D) Obicrpo (9KCNOHEHI|MaJIbHO) yObIBaeT C POCTOM Gn (alna- 

jaTHueckue cTomKHoBeHus (4). MunvmasibHoe 3Hauenhe ©, MpH KoTOpoM Pp (D) 
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HauHHael pe3KO yObIBaTb, MOXXHO HalWTH 43 YCJIOBHA 

GnNt/h ~ 1. ( 
Bpemsa CTOJIKHOBeHHA 7 OllpesedseTca BbIpaxkeHvem t= /V, Te p—P 
yuyc JelicrBuaA OuIM3KO JelCTBY!OU[MxX (OOMeCHHBIX) CHJI, a U— CpeJHAA OTH 
CHT@JIbHad CKOPOCTb CTaJIKMBalowluxca MosieKyJl. Kak culeqyeT M3 OMbITOB Md 
WUcnepcHH yJIbTpasByKa, BeJMYHHA p MpHOJH3HTebHO OJMHAaKOBa JIA BCE? 
MOJIeKyJI WH paBHa 0,2—0,3 A. 
YuUHTHIBAA YCJIOBHeE HOPMHPOBKH ita H TO, 4¥TO P,(D) cma6o 3aB 
a | 

CHT OT Gn MPH Gn< Gun, MOMYIUM 


6 h 2ET 
Sor ee 


Syecb 7 — TIpHBeyenHat Macca cTaJIKMBaloUlHXCA MOJIeKyJ. 
TakuM o6pa30m, c yYeTOM HecoceAHHX TepexoyoB dopmysia (7) MpHHHMae: 
BUI: 


Masa AG Ghd AI Ona hte al ae 
WEE, Vs5 ET) exp (= e7)/ q. ( | 


fis. 


Koucrauta cKopoctu pacnaja k paBHa m0 BeAHUHHE Yo, yCpeqHeHHOH [ng 
BpallaTeJIbHBIM COCTOAHHAM MOJieKysibr AB: 


E yp \dE, f 
hk = \ uo(Dooo) exp (— Fr) ae (1 


Sylecb Dsgq = D— Esp, a MHOMKUTeb A CIORKHIM OOPa30M 3aBHCHT OT Epp 
3ak JIOUeH B HHTepBasie O<C A< 1. Ymenbuenue sdibekTHBHOH SHEprHu JHCCo 
UHallHH BOSHHKaeT 3a CueT WeHTpOOexKHbIX CHJI H MO*KeT ObITb BbIUHCIEH 
JIA KaX%K Oro KOHKpeTHOrO cJlyyas. 

IlockoubkKy MIpH BbIBOJe (opMysbI (7) He YUHTbIBAIHCb BHYTpeHHHe CTE 
NeHH CBOOOAbI MoeKyJIbI C, OHA MPHMeHHMa WIA CJIy4Yasd CTOKHOBeCHUH IByxX 
aTOMHEIX Moviekyl AB c atomom. IIpHmMepom TakOH peaKI[MH MO>KeT CJLYKUTI 
pacnay Opoma: Br, + Ar—>Br-+Br-+ Ar *, u3yyeHHbii B WMpoKOM MHTe 
Bayle Temmepatyp (300—2000°K) (°). OKcnepHMentTasbHad KOHCTaHTa CcKOp 
CTH pacnaya paBHa | 


aes Wf IPG D 

k =6-10 Zo( =z) exp(— gn); (11) 
re Zo —TasOKHHeETHYeCKOe YHCO CTOKHOBeHHH. Ota copmysia cupaBeyMB) 
pH u3MeHeHuu k B 107? pa3; nosTOMy 3aBHCHMOCTb IIpe9KCNOHeHTHI OT Tew 
nepaTypbl MO%KHO CUMTATb yCTAaHOBJICHHON. 

Yucnennpili pacuet Dopp Wit Br. toKa3blBaeT, 4TO mph E,»>< D mnox 
TeJIb A ca6o saBucuT OT Egy H paBeH NpHOuM3uTebHO 0,9. Murerpupopann 
(10) gaer rorya k= 10yo(D). Ina oueHkH Yo B CooTBeTcTBHH c (9) 3ameTH 
uTO B HHTepBaie Temuepatyp 300—2000°K MoxHO nonomKHTh Q= £T/h 

_C yyeTom Toro, 4TO YHCsIO CTomKHOBeHHH Z AA KOMeOaTeIbHO BOsOyxK eH 
HOH MOJI€KYJIbI MOXKeT TpeBbllllaTb TasOKHMHETHYeECKOe YHCJIO CTOJKHOBeHHH | 
| 


3—4 pasa WH 4TO MMeeTCa [Ba 3JISKTPOHHbIX COCTOa HHA (oo nu SII) scxon 


* Pacuer ckopocTu pacnaga Br» 6pi npoBegzen Paticom (6). ABTop He yuHTbIBaJI Hapylwien 
PaBHOBCCHOPO pacripene/eHHA MH BpalllecHHA, a NOBLIMIeHHEI mpeaKCNOHeHUMaJIbHbI (aK: 
CBASHIBAJ C OONBINHM CTaTHCTHYCCKHM BeCOM ObulacTH 9Hepruii nopanka kT BOM3H Mpeye 
7H CCOMMAaILHH. [pu yieTe HapyulCHHA PaBHOBeCHOro pacnpeyesieHHA, Kak 9TO BHHO, Harp 
Mep, H3 (9), 60ubuIad rycToTa ypoBHeH BOmH3H Tlopora J\MCCOMMaWMH He MOXKeT YyBeJHUHT'| 
KOHCTAHTY CKopocTu pacnaga. Anaormunan 3aqaua pelianacb Kapepu (7), KoTOpbIi, OfHaKd 
HeOOOCHOBAHHO Mpepxmouaray Mepexoj, C HYPKHHX KONeOaTeIbHbIX YypoBHei B OO/IaCTh Hempel 
PbIBHOrO CHeKTpa 9Hepruit. } | 

i 
| 
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WIHXCH K OHOH HW TOM %Ke SHepruM AuccounanuH D, oWeHKa KOHCTAHTbI CKO- 
pocTH pactaya B COOTBeTCTBHH c (9) MpHBOAUT K BBIpaxKeHHto: 


a D \1,5 D 
pro 5 1082, (s7)"e exp (— =r): (12) 
TakuM OOpas0M, BbIUHCJIeHHaA HW 3KCMepHMeHTaJIbHaA BeJIMUMHbI KOHCTaHT 
CKOpoctTeH pacnayla copnaqaloT NO NopaAyKy BeMdHHb! (Bemmunna (D/RT)'? us- 
MeHAeCTCA B Tpeqeax 3—7 B U3yYeHHOM HHTepBasle TemMeparyp). 
B s3aksoueHHe BbIpawkalo ONaroyapHoctb mpod. H. JI. Cokonosy 3a WeH- 
Hble yKa3aHHaA HW OOcyxKeHHe paoorTHt. 


MucrutyT xuMuyeckol dusHKu Iloctynusto 
Axanemun Hayk CCCP 28 IX 1957 


WMTHPOBAHHAS JIMNTEPATYPA 


1E. E. Huxurtun, JAH, 116, Ne 4, 584 (1957). 2 J. Prigogin, M. Mahieu, 
Physica, Lo 51 W950): STs MAP ln hire a, KOre Al SLOT araoen: 
SH: ®. Mort, IT. Meccu, Teopusa aTomupix cromknopenul, WJI, 1951. 5 H. B. Pal- 
meen. Dabs Hor ni gs, J. Chem. Phys., 26, 98 (1957). & O. K. Rice, J. Chem. Phys., 
9, 259 CES Pete TOM (IGE ec Careri, Nuovo Cim., 6, 94 (1949); 7, 155 (1950); 
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Jlokxuayn AkafleMunu HaykK CccP 
1958. Tom 119, Nes 


PH3BHYECKAA XHMHA 


Jl. B. PAXYWIKEBHY 


AJCOPBLKOHHbIN NOTEHILMAJ! BBJIM3H C&EPMYECKUX YACTHL 
KOJIJIOKAHbIX PASMEPOB 


(IIpedcmasaeno axademuxom M. M. J[y6ununoim 2 XI 1957) 


Jlucnepcuble CHCTeMBI, COCTOAIIHe H3 BeCbMa MaJIBIX YaCTHIL WapooOpasHon | 
(bOpMbI, IIpHBJieKaloT HuTepec UccJiefoBaTeJieH, TaK KaK Cpe 9THX CHCTEM | 
BCTpeualoTCA MpaKTHYeCKH BarKHble OObEKTHI, HallpMMep, CaxU, CHHKarey, } 
THTAHOreJM UT. M., OOJaaoulwe, MO JAHHIM 9JIEKTPOHHOH MUKPOCKONHA, PJo- | 
Oy ApHO CTpyKTYpol, MpHyeM pasMepbl YaCTHI wacTO JIerKO MOryT OBITb ompe- 
JesleHbl ¢ ocTaTouHOH TouHOcTHIO. Kpome Toro, pH W3yYeHHH STUX CHCTeM 
MOryT ObITb BbIXCHCHbI HEKOTOPble IPHHIUMMHaJIbHbIe BOMPOCb! TeOpHu acopo- | 
IMU, MOCKOJIbKY Mpoctad reoMerTpuA OOsIerdaeT HeOOXOMMble pacueTbi Oe3 NpH- 
MeHeHHA KaKUX-H60 THnoTes oO CTpoeHHH cucTempI. Ha ocHoBaHHH oOULMx 
MmpecTaBJeHH O MOBbILWeHHH aXCopOWMOHHOTO NoTeHWMaJla B UeAX, NMopax 
HM TpeulWHax copOenTa HHOra BbICKa3bIBaIOTCA COoOOpaxKeHHA OO yBeJIMYeHHH 
MoTeHiHaJla BOJIM38H TOUKH KOHTaKTa cdepHueckux uacTuy. Tlostomy MoxKHO 
OblIO Obl MOMYCTUTb, YTO JIA HEKOTOPbIX COpOeHTOB H3 HeMOpHcTHIX csepHue- 
CKUX YaCTHIL Takoe MOBbIWeHHe NOTeHWHaJla LOJ2KHO OTpaxKaTbcA Ha (hopme 
H30TeEPMbI acopOWnH apoB. OfHako STO MoJO*ReHHe HYKAAeTCA B KOJIMYECTBEH- 
HOH l1poBepKe, KOTOpacA Ao CHX Top He OblJla elite CAeIana Waxke B MepBoM TIpH- 
OIMKeHHH. 

PaccMOTpHM CHaYaJla aJCOpOlWMOHHOe Movie, Co3qaBaeMoe BOJIH3H H30JMpo- 
BaHHOH (OMHOUHOH) CcepHyecKOH waCTHIbl C WHaMeTpoM 6=2r Ha paccTOAHHH 
d of ee noBepxuoctu. Han6ouiee WesecooOpa3sHo STOT pacueT MpOH3BecTH, CpaB- 
HMBad aCOpOMMOHHbI NOTeHWHad P YaCcTHUbI C BeEMYMHOM ero Ha TOM xe pac- 
CTOAHHM JIA MOCKOM MOBepXHOCTH, Kora OH paBeH Po. MoxHo yTBepxkaTb | 
a priori, wo P<P.., IpW4eM YMeHbIUeHHe MOTeHIHada OOyCJIOBJeHO elicTBHeM 
ABYX IIpH4HH: BJIMAHHEM KPHBH3HbI NMOBePXHOCTH HM KOHeUH‘IMH pa3MepaMu 
yacTuubl. [Ipequaraembli HaMM pacueT OTHOCHTCA K UaCTHILaM, AMaMerpbl KOTO- 
pbIx JievKaT B UNTepBasie 100—2000A, uTro cooTBercTByeT pa3MepaM, HaHGoulee 
YaCTO BCTPeUaIOWMMCA CpeqN CHIMKaresieH, caK UT. 1. Ja OWe€HKH BO3MOXKHO- 
CTH OOpas0BaHUA NOJMMOJIeKYJAPHbIX COeB BeEJHUMHA MOTeHIMaJia paccuHTEl- 
BaJlaCb Ha paCCTOAHHAX OT NOBEPXHOCTH, COCTAaBJIAIOINHX 3—7 palHycoB Movie- 
KyJ alcopOata. B Takux ycJloBNAX paccToAHHe d B HeCKOJIbKO pas TpeBblwaer 
paccToAHHe MexKAy MOJieKyJlaMu afcopOenTa, H pH BHIMHCeHHH alcopOIHon- 
HOrO MoTeHMaJia Oe3 3aMeTHOM MOrpewiHOCTH MOXHO MIpHMeHSITh HuTerpupo- 
BaHHe BMeCTO CYMMHpoBaHHaA. 


QuemMeHT OObeMa ajlcopOupyioMleH vaCcTHUbI, Kak udpepenunan o6pbema 
IWapOBOrO CerMeHTa, paBeH 


ae i 72 — R2 
do = =R|2R—r —d + > ar. 


IlosToMy ajCOp6uMOHHbIM NoTenwnas B ToUKe, JiexKalleH Ha paccrosnun d oT 
MOBEPXHOCTH, BbIparkaeTCA Kak 
2gr+t+d 


a1 f a diag ie 
P=nxN | HR)RRR ip Bee ee ee (1) 


cr 
co 


rye ; (R) — noremmuan B3aHMOJCHCTBUA MOsIeKYyJIbI ajcopOeHTa ¢ MoueKyJOfi 
ajcopOata. He Bxoyqsa B o6cy*xeHHe MpApoyL sToro B3aUMOJIeHCTBUA, MOXKHO, 
BO BCAHKOM CJly¥ae, MpeACTaBHTb 9TY (pyHKUMIO B OOmel copme (1): 


U = F(R) = —(ae + pe) + Demke (2) 
YJ 


hR)=h+fhs ++ fs. 


Syech [Ba MepBbIX C/laraeMbIX XapakTepH3yIoT MIpHTsaxkKenve M moCcse Hee — 
oTTaiKkuBanie. Jin mulockOiH MOBepxHocTu, Kak u3BecTHO (2): 


POON \i (R) R(R— d) aR. 
d 


Orcioja, IpHMeHsAS BbIpParkeHve (2), Haxo,uM 


PtP Pere 
rye 


4 


Po = —YerBNd3; Po = —YygnCNd*; Po = 2nDNo®e™* (2 + x) 


ux =d/p. Jlua ccbepuyeckoli yacTuibl MOXcTaHOBKa COOTBeTCTBYIOUIHX 3Ha- 
yeHuu 43 (2) B dopmywly (1) HM HHTerpHpoBaHHe MpMBOAAT K HHbIM COOTHOLIe- 
HMAM, KOTOpPble MocJle COKpalleHHH MpHHUMaIoT Buy 


P =4Po + BP + Po. 


rye 
ol 2,50? +2,50+1 
CSA be A ce ler pee 


Be ee os ne 0 a 0) ny — ny — yO) 
: y (29+ 1) (2-F ay) 


Syecb momoxeHo 7 = d/6 uw y= 4/0. B nocequel dopmyuie, BceACTBHeE OoNb- 
WWUX 3HayeHHi y (Hampumep, npu p = 0,2—0,5A Bennuuna y papna 300—2000), 
mepBoe cylaraeMoe B YMCJIHMTeIe HHUTOXKHO Malo, H HUM MOMHO MpeHeOpeub. 


Torya 


Ley —1f,__ 2(y +8) 
eS cance 
yu, mpn y = 103, npome: 
pal (alee bat 


Ilostomy OKOHUAaTECJIBHO: 


/ 2,0N" 2 o1 1 ue pa ut 
P= (147) Pont EE Pia + (On + 1) Po 


Jlerko BuyeTb, UTO BCe BeJHUMHbI %, B My BCerga He’ OOVIbIe eHHHUDI, 
TIpHueM, MaKCHMaJIbHOrO 3HayeHHA OHH OCTHraloT MpH 2r—>co niu 4-0, 
T. €. Hall MuIOCKOM moBepxHocTbio. Orcioya cielyet 


PEaRes 


B ra6u. 1 npupeyeHbr 3HaueHua KosppuuneHToB «, $ MY Mp pasHbIx 
4, HaeHHble m0 PopMy Jam. 

STM pe3yMbTaTbI MOKAasbIBalOT, YTO B OOJACTH yKa3aHNbIX pa3MepoB 4ac- 
THIL U paccTOAHHH d, Kora 3HaYeHHA y Je*KaT B MHTEpBawJe OT 0,005 jo 0,10, 
KOSppUllHeHTE a, B HW Y 3aMeETHO OTJHYAIOTCA OT CAMHHIbI, COOTBETCTBYIONLeH 
nuiocKolt noBepxHocTH. Bipovem, Mo-BHAMMOMY, BKJlatbl KBadpyloAbHOrO ‘Wie- 
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Ha H KOMMOHEHTHI OTTAJIKHBaHHA MaJIbl 10 CpaBHeHHIO CO BKJIaJOM AHMOJIbHOrO 
yjileHa, H HMM MoXHO MpeHeOpeyb. Ho, Bo BCAKOM CJly¥ae, MOXKHO OKHLATb, 
UTO Hal OMMHOUHOM uacTHIeH Ha paccTOAHHAX 2—3 MOJIeEKYJAPHBIX CJOeB CJIe- 


Wye? YUUTbIBATh MOHHKeHHe aCopOUMOHHOrO MoTeHUHaJia Ha 10—20% mo cpaB- | 


HeHHIO C BeJIHUHHOH Hall MJIOCKOH MOBepXHOCTbIO MpH TOM Xe paccTOAHHH. 
Tlepexoq” K KOHTaKTHpY!OWHM YacTHIaM HM OrpaHHuMBaACh JA MPOCTOTHI 
uaCTHUaMU paBHbIX pa3MepoB, 3aMeTHM, YTO BOJM3H TaKHX CHCTeM IOTeH- 
WMaJbl OT OTACUIbHBIX 4YacTHIy 


Ta6uanua 1 aIMTHBHO CKJlabiIBaiorca. Tak, 
JIA Mapbl KOHTAKTHPYIOWWMX Ywac- 
* THIL B TOUKAX, JeKaMHxX Ha oOuset 


KacaTeJIbHOM H paBHO YlaJieHHbIxX 
y=100 y=1000 oT OOeHX UaACTHIL, MOTeHWHaJ mpo- 
cTo yRBauBaeTca. CyreloBaTeJIbHO, 
3eCb MMeemM: 

0 4 4 4 th 


0,005 | 0,985 | 0,990 | 0,962 | 0,987 Py,.=2P=2 (@Po+BPa + ¥ Poole 


0,04 0,974 0,975 0,953 0,978 


002 | 0,942 | 0,953 | 0,938 | 0,959 Tlna OombuMx vacTuly c ua- | 
0,05 0,864 0,888 0,888 0,908 Metpamu okosio 1000A u_ Oowee | 
0,40 | 0,751 | 0,792 | 0,844 | 0,831 WONYyCTUMO MpHHATh Py,5 = 2Po, | 


0,30 0,459 0,532 0,612 0,624 Rr 
0,50 0,296 0,377 0, 490 0500 Tak Kak B 9TOM Cylyuae « = B 


1:00 | 0,125 | 0,188 | 03327 | 0,333  =Y=1. O70 coorBeTcTByeT Ma- | 


KCHMAJIbBHOMY TOBbILUeHHIO acop6- 

ILHOHHOFO NOTeHIMala B WevIH MexK- 

qy AByMa uvactuuamu. Anasoruunbie pacuetsr Jle-Bypa u Kioctepca (8), a 

Takxe Ménsun-Xbiosa (+) uid BOrHyTOH Nomycdepbl B ee WeHTpe Jamu P = 

= 4P,,. B cnyyae WHIM ApHYecKOorO KOJOAMa Cc Nosycdepok Ha jHeE Nosy- 

yaeTca B ee neHTpe P=6P., M pH BCecTOpOHHeM OxBaTe HMeem P = 8Po. 

[lostoMy MO2%KHO CKa3aTb, YTO B MeJH MexKy KOHTaKTHPyIOWlMMH YacTHaMu 

NOBbIWeHHE MOTeHIMala OTHOCHTeJIbHO HeBeIHUKO Jake [uA HanOosee KPyMHbIx 

KOJWIOHHbIX YaCTHIL H CTAHOBHTCH elle MeHbIe, KOra YaCTHIbI MaJIbl; Ha- 
NpuMep, Jif HaWMeHbIUMX W3 HUX MOsyuaeTcA Py. 1,5P 5. 

IIpu o6pasoBpanuu rpynmbi u3 3 yacTHI, NO CxXeMe HavMJOTHeEMINeH ynakoB- 
KM BUWeHTpe, OTCTOALLEM OT{KaKOH yacTruubl Ha y= 0,106, aqcopOunonHDiti 
MOTeHWHad paBeH Pj 93 =3P WIM JIA MaJibIxX UaCTUL, Py gee=3 Oi DP a2 Ree 

B OnbITHBIX HCCJIeOBaHHAX BCerya MpHXo_MTcH UMeTb Jeo c CObIHM 
KOJIMYeCTBOM ciepuyeckux yacTul. JLIA pbixsIO yMaKOBaHHbIX CHCTeM Ha 
OCHOBaHHM MpefbI{yWWAX PpacYeTOB MOXKHO OXUaTb HeOObIUOCTO MOBbIILeHHA 
NOTeHIMasla Yy HEMHOPOUMCJIEHHbIX KOHTAKTOB, KoTOpoe OyjeT MWpakTHuecKH 
KOMIC€HCHPOBaTbCA MOHMXKeHHeEM MOTeHIUMasla Hajl CBOOOHOM MOBepXHOCTbIO 


yaCTHI, H MOTOMY M30TepMa ajcOpOluwN JOJKHa OJIM3KO COOTBETCTBOBATb H30- | 


TepMe AJIT HEKOHTAKTHPYIOUINX YacTHuL, Np MpOuUWX PaBHbIxX YCJIOBUAX. 


Bpipaxkato OnarogapHocTb akay. M. M. JlyOununy 3a untepec K HacTos- | 


weH pa6ote. 


Uucrutyt cbu3snyeckolt xumun Tloerynuso 
Akayemun HayK* CCCP 25 X 1957 


UMTMPOBAHHAA JIMTEPATYPA 


1P. Dayunep, 9. Tyrrenreumn, Crarucrayeckan tepmogunamuka, WJ, 1949, 
Tp. 346. ? F. London, Zs. Phys. Chem., (B), 11, 222 (1930). %J. H. de Boer, 
Jus H: Gus te ris, Zs. Phys; Chem..(B) 25% 225/(1084)e Arie ees ee tow yn-Hug- 
hes, J. Coll. Sci., 11, Ne 4—5, 501 (1956). 
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PHSHYECKAT XHMHA 
A. E, WIHJIOB, P. fj. CABHPOBA u B, HM. FOPLUIKOB 


K BONMPOCY OB OBPASOBAHHH WOHA KAPBOHHS! B PEAKIIMSAX 
NPHCOEAMHEHHS K OJIE®HHAM 


(ITpedcmaeaeno akademuxom H. H. Cemenosoim 9 X 1957) 


TerepoumTuyeckue peakUMH” MpHcoeqMHeHUA No KpaTHbIM CBA3AM MmpoTe- 
KaloT MO CTYMeHYaTOMy MOHOPHO-aklenTOpHOMY MeXaHu3mMy (cM., HallpHmep, 
()). B neppol craquu oOpa3ytoTca MpoMexyTOUHble aKTHBHbIe CoeMHeHHA, 
TaJibHeHiwe peaKIHH KOTOPLIX MPHBOAAT K OOpas0BaHuto NposykKta. B uacr- 
HOCTH, B KMCJIOTHO-KaTaJIMTHYeCKUX Mpolleccax (rufporaJIoHAMpoBaHue, ruspa- 
THpOBaHHe, MpHcoeNHeHHe KUCJIOT) peakKUMA eT sepes cTaqMI0 oOpasoBanua 
MpOTOHH3HpoBaHHOH dopMbl osle@una. Hanpumep: 


CoHi-+ Ht 2 (CoHyeH)+ 2S CH5A + Ht. 


Hasmuve ycTaHoBMBIWerocaA KHCJIOTHO-OCHOBHOrOypaBHOBeCHA B MepBoli cra- 
AHH OKasbiBaeTcA JIMHeHHOM 3aBHCHMOCTbIO KOHCTAHTbI CKOPOCTH OT KHCJIOT- 
HOCTH cpedpl (*). Uro xe KacaeTCA MpHpobl OOpasyrouleroca B NepBol cTalHu 
MOHa, TO OHA ABJIAeTCA B HaCTOAUee BPEMA MpeAMeTOM WHpoKoro oOcyxKeHHA. 
Bo MHOrux paOoTax Mpe{novlaraeTca, YTO peaKUHA UeT Yepe3 HOH KapOoHHA: 

EN + /H 
C.Ha + Ht HOC—C og (1) 
H/ SH 


C Apyrof cTtopoubl, HauuHaa c J[bwapa (*), YacTo MpHHUMaIOT, YTO OOpasyi0- 
IHHCA HOH HMeeT CTPYKTYpy 7%-KOMILIeKCa, B KOTOPOM T-CBA3b OIec:pHHa He Tepe- 
XOJMT MOJIHOCTbIO B 6-CBA3b C—H: 


C3H,-- He 2 Cig = CHe. 
| 
H 


JIA SKCMepHMeHTaJIbHOH MpoBepKH TOM UJI HHOM THMOTe3sbl MOXHO UCIOJIb- 
30BaTb TO, UTO B T-KOMIIJIeKCe BHOBb OOpas0BaBlllaACA CBASb C MPpOTOHOM JOJDKHAa 
UMeTb IIPHPOLY, OTAMYHYIO OT NPHPOMb! ocTaNbHbIX cBAseH C—H, 7. e. mpHco- 
elunuBiuiica atom H gosmKen Obit HepaBHOLMeHeH OCTAaJIbHbIM aTOMaM. B Hone 
KapOonua atomst H rpynnst CH; JouKubl Opirb paBnomennbi. Hlostomy, ecvlH 
B3ATb KUCJIOTY C MeYeHbIM BOLOpooM (Hanpumep, D,SO,), To B clyuae peakUMH 
(1) qomKen HaOMofaTEca OicTpbili OOMeH AelirepHeM CepHOH KUCJIOTHI C STHJe- 
HOM, a B Culyyae peakuHM (2) oOMeHa ObITb HE JOJDKHO. 

PacnpocrpaHeHHoe MHeHHe 0 JIerKOM OOMeHe OJIetpHHOB C KUCJIOTAaMH C), 
KasaJlocb Obl, MOLTBepxaeT KapOonHeBo-MOHHbI Mexanu3M. Onako OJMKaH- 
Ilee pacCMOTPeHHe MOKa3bIBaeT, ITO U3 LAHHBIX 00 OOMEHE HeJIb3A CeaTb TaKOrO 
OAHO3HAYHOrO BbIBOJa. B uacTHOCTH, OOMeH STHJIeHa C MeHTepOcepHOH KHCJOTOH 
u3yuaJica B ycnoBuax (1°), Kora CKopocTh peaktuH, oOpaTHo OpyTTo-peak- 
wuu (3), 10-BHAMMOMY, He CJIMIMKOM MavJla: 


CsHa + D2SOq 2 C2HsDOSO5D. (3) 
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EctecTBeHHO, UTO B 9TOM CJlyyae OOMeH JOJWKeH HaOwOaTbCA He3aBHCHMO OT 
NpMpodbl WpoMexKyTOUHOFO WOHA, TaK KAaK MO2KHO He COMHEBATECHA, UTO B 9THJI- 
cepHolt Kucsore atomb! H B rpymne CH, ABJIAIOTCA paBHOIeHHbIMH. 

Mbt u3syuusM norsomenve sTHJIeHa B DSO, B YCJIOBHAX MOUTH NOJHOFO OT- | 
CYTCTBUA OOpaTHOTO pasJORKeHHA sTHICepHolk KucJoTbI. Jia 9TOrO peakiMsA 
NPOBOAUIACb MPH MOBbILNeHHBIX (OKOJIO 4 aTM.) LaBJICHHAX STHJeHa pH KOMHAT- 
Holt Temmepatype. PeakuMouHbim cocyfom culy2Kus T]-oOpasubiit CTeKJIsS HHbIA 
cocyy. B ono efo KoJIeHO NoMelsalacb JeliTepocepHad KUCJIoTa, B Apyroe yepes 
TpyOKy, COCIMHAIOILYIO COCY, C BAKYYMHOM CHCTeEMOM, BLIMOPaxKUBaJICA STHJICH. 
Tloce sToro coeqHHUTeIbHaAd TpyOKa NepemavBaJlacb B BaKyyMe, H 9THJICH 
HauMHaJl MOrsowWaTbea B CepHOH KHCIOTe MpH MeXaHHecKOM B30aJITHIBaHHH 
cocyfa. Jia co3qaHua HeEOOXOAMMOrO aBJIeEHHA STHJIeHa KOJIeHO Cocya, Cosep- 
*Kalllee HKUIKUM STHJIeH, MOMelLaJIOCb B OXJlaKalOulyio CMeCb C TeMNepaTy pou 
—75°. 

Jlna onpenestenua D-coctaBa oOpa30BaBllielicA STHJICepHOH KUCJIOTbI OHA 
rHpOMH30Balacb BORO Mo STHMOBOTO cuupTa, KoTOpbIi mo peakuuu c HCl 
B IpHCyTCTBUM XJIopucToro WHHKa (°) nepeBogxMJcA B XJopucTE stu. Tlouy- 
YeHHbIM TaKHM OOpa30M XJIOPHCTHIN STHJI aHasIM3HpoBaJICA Ha MAaCC-CIIe@KTpo- | 
metpe MC-1A (’). | 

Jn ompejlesieHuA U30TOMHOFO CocTaBa KHCJIOTHOTO BOAOpoda KUCJOTa NocJe 
pa3s6aBJIeHHA OMpeeeHHbIM KOJIMYeCTBOM BOJIbI NepeBoMJIacb NO peakIHH 
c CH,MgJ B MeTaH, KOTOpbIH Ha MaCC-CleKTpo- 


Ta6Oaunma f 
- MeTpe aHaJIM3HpoBaJICA Ha CoepxaHHe CH3D (°). 
TES is a Ce) B ra6u. 1 npupeszeno pacnpeqesenne HHTeH- 
(9HEprHA 9JIeKTpOHOB 89 9B, TeM - a6 ean ee 
nepaTypa B HOBH3alHOHHO Kamepe CHBHOCTH JIHHHH B KaJIMOPOBOMHO NekTpe 
~200°C) oOObIUHOrO XJIOPHCTOTO STHJa UB Macc-CIlekTpax 


aHaJM3HpOBaBIUMXCA MpOAyKTOB peak. SHa- 
Xaopuct, sruy UHM -MHTEHCHBHOcTeli IpMBefeHbI B IpowenTax 
mle CoH,CI U3. TIPO. M0 OTHOWeHHIO K HHTeHCHBHOCTH, NpHHATOH B 
aan M JaHHOM Macc-clleKTpe 3a CTaHapTHyto. 
BprvcueHubie 13 AanHHbix TaOm. | cocTaBbl 
oOpas0BaBIIMXCA MpOLYKTOB MpuBeeHbI B TaOJ. 
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a es 63 2. [Ipu pacuere MpHHuMasiocb, 4TO B NepBoM 
67 203 100. ‘ TIpHOJIM%KeHHH BepOATHOCTH OOpbIBa KarKoro 
66 100 30,8 aroma H wu atoma D npn juccolnaTnByor 
A oe aa HOHH3aIlHV B MaCC-CIe€KTPpOMeTpe paBHBl. 

63 4 Is BulHO, UTO €AHHCTBEHHBIM JeHTeponpou3Bol- 


HbIM, COJ\ep2xKallHMCA B CMeCH B CKOJIbKO-HHOy]b 
3HAUHMTeJIbHOM KOJIMYeECTBe, ABJIAeETCH MOHOJeHTepoXxJIOpHCTHIH 9TH. O6pa3o- 
Banve HeOoJIbIuMX KouIMYecTBC,H,D,Cl B onpitax | u 2 cBa3aHO, 10-BUMMOMY, 
c oOpaTHmocrTbio peakiwun (3). B onpire 3 mpuBeleH H30TOMHbIM CocTaB KUCJOT- 
HOFO BOJopoda UCXOAHOK CepHOH KUCJIOTHI WH OOpas0BaBlelicA CMecH CepHol u 
STHJICepHOH KuCcJIoT. BUAHO, YTO JNerKU BOAOPOA U3 ITHJIeHa He MepexoAUT B 
Mmpollecce peaKWMH B KHCJOTY. 

CxofHble pe3yJIbTaTbl ObliM NoOMyYeHbI HAMM JIA cyyaAd PHAparalun u30- 
6yTunena B 4M u 6M jettrepocepHolt KucHoTe. PeakiuA npoBosuuach B 3a- 


TaOmunma 2 


VMs0TonH. cocTaB XJOPHCTOrO STHUsIAa B % 
NNeo Konn. — |(D2SO4)-+-(H2SO,)|D B ucxoaH ain, 
cepH. (C2H,) cepH. KHCJI. | BOoZOpore OCTAaJIbH. 
11. | xen, B % nora. B% o6pas. C.H,Cl C,H,DC1 C2H,D2C1 | nomupeli- 
cmecH B% | TepHAbI 
4 99,9 1,4 100 we 9,3 89 2,4 0,5 
2 99,9 2 100 Bs 5,8 94 3,6 0,4 
3 94,5 3,4 74 a, 40) 59 0,07 0,04 
4 | 99,7 4,7 26 “5 86 14 0,2 0,04 


WatHHOH aMIlyJle Mp KOMHaTHOM Temneparype. Tlonyyenubl TpuMeTHIKapO6u- 
Hod MOCJ€ OTMBIBAHHA THAPOKCHJIbHOFO BOLOposa JerkKoli BOOH HeMocpesCTBeH- 
HO aHaJIMSMpoBaJicH Ha Macc-clekTpomerpe. JlelirepocepHan KuCoTa Jo ¥ 
MocJle peaKUHH aHaJIM3HpoBaJlacb Ha COepxKanue Jelirepus. OKxasauocb, uTo 
MB STOM CJlyuae peakUMA UleT Oe3 3HaUNTeJbHOrO OOMeHa CepHOli KUCJOTHI H 
oueuHa, NPHYeM MpoAYKTOM peaKIHH ABJIAeTCH MOUTH UCKJNOUNTeIbHO MOHO- 
JeHTepoaJIKOroulb. 

M3 STUX Pe3syJIbTATOB OMHOSHAYHO CJlelyeT, UTO B peakWHAX NpMcoemMHeHUA 
CepHOH KUCJIOTHI K STHJIeHY H NpHCOeAMHeHUA BOLI K H300yTHNeHY OTCYTCTBYeT 
CTalua oOOpaTHMoro oOpas0BaHHA MoHa KapOonua (peakuusa (1)). To-Buqu- 
MOMY, T'HMoTe3a 7-KOMIJIeKCa HaXOXMT, TaKHM OOpa30M, 9KCHepHMeHTaJIbHOe 
NOATBepxK ene. 

MurepecHo OTMeTHTb, 4YTO M3 (hakTa OTCYTCTBUA OOMeHa CJlelyeT, UTO B 
STUX peaKWHAX OTCYTCTBYeT He TOJIbKO OOpaTHMas H30Mepu3allMA n-KOMIJeKCa 
B HOH KapOoHusA, HO H H3OMepH3allHA n-KOMMIJIeKca B H30MepHbIli x-KOMIMVJIeKC. 


D H 
Gina — ga 
>C=CH, =  SC—CHD. 
CHs CHs 


Mexjly TeM Ha NepBbI B3rvia, KaxKeTcsH, 4TO 9Ta peakUMA JouKHA HATH 
JierKO, Tak KaK OHA He CBA3AHA HH C 9HEpreTHYeCKHMH, HH C CTepHuecKHMH TpY- 
HOCTAMH (B oCOOeHHOCTH JIA M300yTHJeHa, Te MpHcoeqHHUBIUMMcA MpoTOH 
ouoKeH ObITh CABHHYT K rpymme CH,). Mbt nomaraem, uro orcyrcTBHe TakKolt 
H30MepH3allM NOATBepx*KaeT BLIABHHYyToOe HeyqaBHo V1. MW. Monceespim ui Fl. K. 
CripkuHbmm (°) mpescTaBsieHHe 0 m-KoMIJIeKce Kak OOpa30BaHHH, BKJIOUAaIOULeM 
BCIO MOJI€KYJIY KHCJIOTbI H OJIM3KOM Mo CTpoeHHIo K HOHHOHM nape. B stom culy- 
yae H30MepH3allua (4), ecTeCTBEHHO, JOU2KHa ObITh 3aTpyHeHAa. 

B HefaBHo onyOsukKoBaHHOoK paOote Tadra u Ilypan (*") TakxKe Onisio NoKa- 
3aHO, 4YTO THApaTHpoBaHve oOJlepHHOB B pas0aBJICHHbIX KHCJIoTaX IpoTeKaeT 
6e3 oOMeHa BOJOposa BOsbI U OJlecbuHa. OrcytcTBHe OOMeHa aBTOPbI yCTaHaBJIH- 
BaJH, HUCHONb3yA WIA THApaTaluu TAKeNyIo BOAY WU aHaJM3MpyA He ycneBLIMi 
mpopearupopatb ovled@un. HeoOxo,vmpim ycJIoBveM JIA 3akO“eHHA OO OTCYT- 
CTBHH OOMeHa ABJIAeCTCA pH 9TOM OKa3aTeJIbCTBO YCTAHOBMBIUeErocA paBHOBe- 
CHA ra3oca3HOro UH pacTBopeHHoro ovleduna. Tlo-BHqMMoMy, 3TO YCJIOBHe Jel- 
CTBUTEJIbHO COOMomaeTca. BMecte C JaHHbIMH, MOJYYeHHbIMH B HaCTOAIULeH padote, 
9TH pe3YJIbTaTbl YKa3bIBalOT, UTO B WIMPOKOM HHTepBaJie KOHUeHTpalui KUCIOTHI 
OTCYTCTBYeT CTaquA OOpaTuMoro OOpa30BaHHA Mona KapOonna. 

V3 Wanubix mo MmpHcoeqHHeHuIO CepHoOH KUCJIOTbI K STHJIeHY MOXKHO oMpe- 
JeIMT U3OTOMHbI acbbeKT sto peakuun. V3 onprta 4 (raOn. 2) (mpoBexenHoro 
C OOJIbIUMM H36bITKOM KUCJIOTHI) CJlelyeT, 4TO 


Rey [CoH5Cl] ‘[D*] 


kp  [CsHaDCl] [H*] ~~ Lie 


Ornomenue ky/kp Waa TuApaTalun B pasOaBseHHbIX KuCJoTax ('+) OJIM3KO K 
equHnie™. 

Mopt noviaraeM, 4YTO He3HaUHTeJIbHbIe H3OTOMHbIe s*pPeKTbI B peakUMAX TPH- 
COCIMHEHUA K OJledUHaM YKaSbIBalOT, YTO JIMMUTHPYIOULHM aKTOM peakUHH elBa 


* 3nHauenua ug0TOMHBIX abiekToB, NosyueHHEIX TatpToM, B YaCTHOCTH, OOpaTHBI H30- 
Tonubiit sdipext (ky4/k py <1) ANA OMHOTO CAYYaA OMHOZHAUHO yKa3bIBAIOT Ha HaJMANe o6paTumon 
IpOTOHH3alUM OMe:UHa B MepBolt cTaqun peaxuuu. OTcosa cneLyeT, ITO MpeANOTOKeHne Cxip- 
xuHa u Monceezpa (8) 0 wleCTHUeHHOM MepeXOJHOM KOMMeKCe, CCIM OHO H IPaBHJIbHO, BO BCA- 
KOM cCJlyuae He MOXKeT BbIBHTaTbCA BMECTO MpOMexKyTOYHOTO MPOTOHH3HPOBaHHOrO HOHA. 


030 


JIM MOXKeT ObITb HeOOpaTHMad M3OMepu3alluA m-KOMMJIeKCa B HOH KapOoHHA 


(kaK 9TO Mpemiouaraerca B paOoTax Tadra uM HeKOTOpbIX ApyrHx aBTopos), 
TaK KaK TaKoH mWpollecc, 10-BHAMMOMY, JOJIXKeH IIpOTeKaTb C MAKCHMaJIbHbIM 
V3OTOMHBIM addekTomM. Tounad MHTepMpeTalluA usoToNHOrO a*ppekTa 3aTpyy- 
HeHa, OJHaKO, H3-3a MHOFOocTaWMHOCTH peakIlHH. 

Aptopbl BbIpaxatoT OmarofapHoctb B. JI. Tambpose 3a KOHCYJIbTalluu MpH 
TIPOBeJeHHH MaCC-CMEKTPOCKOMMYCCKUX AHAaJIM3OB. 


VMuctuTyT XuMuMyecKOH u3HKu IlocrymHsio 
Axkayemuu Hayk CCCP 7 X 1957 


UWMTHPOBAHHAA JIMTEPATYPA 


LE. A. Uluaos, COopx. Ipo6memsr Mexanu3Ma opranuyeckux peakiui, Kues, 1953, | 


erp. %. “HOM: Unpxos, MU. Bungwox, CoTsoutreanc, B. MU. UD perxona 
C6opx. Bompocbi xuM. KHHeTHKH, KaTasIM3a H peakWHoHHOH cmoco6xocTn, 3g. AH CCCP, 1955. 


3M. Dewar, The Electronic Theory of Organic Reactions, Oxford, 1949, p. 141. | 


*T.1Il.Muxayxuu, Yen. xum., 17, 663 (1948). ° A.W. BpogeKkuh, Xumua u3oto- 
nos, M34. AH CCCP, 1952, crp.208. °® J.F.Norris,H.B.Taylor, J. Am. Chem. Soc., 
46, 753 (1924). *B. JI. Tanppos3e,I. 7. Tauunpes, H.A.loxBpuguy, Sas. 


mao., 21, 1175 (1955). & MW. HW. Moucees, WH. K. Cuprun, JAH, 115, 541 (1957)aR 


®M.Orchin,J.Wender,R.A. Friedel, An. Chem., 21, 1072 (1949). 9 J. Hori u- 
ti, M. Polanyi, Nature, 134, 847 (1934). UL. Purlee,R.W. Taft, J. Am. Chem. 
Soc , 78, 5807 (1956). 
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TPEOXHMHA 


E. K. MAPXHHHH 


O KOJIMYECTBE IOBEHHJIBHOM BOJIbI, YUACTBYIOWEK 
B BYJIKAHHYECKHX B3PbIBAX 


([Tpedcmaeaexo axademuxom JI. C. Kopscuncxum 5 X 1957) 


OGocHoBaHHBIX MOMbITOK OMeCHHTb KOJIMYeCTBO IOBCHHJIbHOH BOI, yuacr- 
BylOlleH B BYJIKaHHYeCKUX B3pbIBAaX, JO CHX Mop CAeaHo He Onitio. Mexazy 
TeEM WSBeECTHO, YTO NPM HeKOTOPHIX BYJIKAHHYeCKUX U3BepKeHMAX BbIOPAcHI- 
BaeTcA rpoMaHoe KOJMYeCTBO Ta30B, H B YaCTHOCTH BOAAHOTO Mapa, MpeBbl- 
Waloulee, COracCHO HeKOTOPbIM aBTopaM (°), KOMMYeECTBO XKHAKUX HW TBEPLIX 
IIpOAYKTOB H3BepXKeHHA axe mo Becy. M3 storo uHOrAa DeJaiwrT HempaBusbHoe 
3aKJNOUeHHE O TOM, YTO KHKaA JaBa Mepe B3PbIBOM COJepxUT OYeHb MHOTO 
PacTBOPeHHBIX BOJAHEIX MapoB. IlpunumMasn npedwioweHHbI Bepxyrenom (4) 
MeXaHHi3M OOpaSoBaHHA IOBeEHHJIbHOFO BY JKaHHUeCKOTO Mella, Mbl HH%Ke Jesaem 
MOMbITKY OMeCHHTb KOJIMYeECTBO IOBEHHJIbHOM BOLI, KOTOPOe TepxeT JaBa, mpe- 
Bpalllaicb B Memes. 

ByskaHvueckuii B3pbIB C OOpa30BaHHeM IOBeCHMJIbHOTO MHpoKJacTHyecKoro 
‘MaTepHasia MpovCXoAuT Tora, Kora pacTyuive B JlaBe ra30Bble My3bIpbKH 
‘MOCTHratoT COCTOAHHA Kak ObI MIOTHOH ynakoBKH. TlostomMy K MOMeHTY B3pbIBa 
JOBCHMJIbHBI ra3 3aHuMaeT 3/, OObeMa CHCTeMbI (Oa OObeMa WapoB Mp ux 
‘TWIOTHOH yilakoBke). QHepruAa BYJIKaHHYeCKOrO B3pbIBa paBHa paOoTe, KOTOpy10 
‘COBepLINT BY JIKaHHueCKH Tas pH CBOeM paciliMpeHuu oT 9sToro CObema (V;) 
‘Io o6bema (V.), KOTOpbI OH 3aliMeT pH aTMoCcdepHoM JaBsJeHHH (P,), HM ompes 


‘JenuTca U3 ypaBHeHUA: 
| v 


2 
E= \ Pd , (1) 
) Vi 
Pee P — mepemeHHoe AaBJIEHHe Ta3a. Tak Kak Mpolecc B3pbiBa Mbl MO>KeM 
‘CUHTaTb B MepBOM MpHOsMxKeHHM afuaGaTHEIM, To ‘qa Hero OyfeT cipaBey- 
gmpo ypaBuenue [Ilyaccouna, 


PV" = PV. (2) 


rae V — mepemeHHbI O6beM ra3a, a Y— OTHOLIeHHe TemmoeMKOCTH Ta3a IIpH 
TIOCTOAHHOM JlaBJIGHHH K e€foO TeMJIOCEMKOCTH pH MocTosHHoM OObeme. V3 (2) 
yr 
14 eet NOACTaBJIAA 9TO 3HayeHHe B (1), MOJyuaem: 
Ve 


B=\ PV a, 


Va 


PoVo Wau 

E=———|1— V,) : (3) 
4 — Yi Ve 

Bpipasum Temepb B aTOH popmywe V, u Vz yepes OObeM PbIXJIbIX IOBCHMJIBHbIX 

IpofyKTOB BSpbIBa 3a BbIYeTOM NMOpucTOCTH (¥V) H Yepes BeCOBOH MPOLeHT 

BbIJeJIMBIUMXCA IpH BSpblBe JIeTYIUX (x) H3aMeHUM P, Hy HX 3HaveHMAMH. Tak Kak 

Ta30Bble Iy3bIPbKH K MOMCHTY B3PbIBa COCTABJIAIOT 3/4, OObeMa CHCTeMBI, TOV, = 


f= BU. Vo = Be rye 2,5 — noTHOocTh MensoBbrx yactul, (r/em*), 18 — 


oTKyja: 
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a 
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0,2 


OAANAAH OCHME oO 

NANA AAA Bt Tt nt 

a St eS aA et Se 
o 3g 

NOOyPNANAANANA 

al ANS SSS SHS 

AANAHH ORME Ow 

aa AAAH HR HH 
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0,4 


0,099 


v, CM® 


MOJIeKY APH Bec BObI, 224 bees 
MOJIA Ip HOPMaJIbHOM JaBJIeHHM (JI). P2= 

= 1 atm= 10° gun/cm?. Handouee pepor 
ATHOe 3HaueHHe YY [JIA NapoB BOI c MpH- 
MecbIO JIpyrux BYJIKaHHYeCKUX Ta30B Oy- 
ner 1,3. TloqcraBiaad 9TH 3HaueHHA B (3), 
MoJlyuaeM: 


fos 
pL cdes aor 
7 Toss 
\ 
3” 1—1,3 | 
ro ebex t 
(ag 224) ] | 


E = 103-108 (u-x) (10,37x)03 — 1] 
M OKOHUATECJIBHO: 


E = 108-v-x% (2x3 — 1). (4) 

| 
Ota PopMyJia ycTaHaBJIMBaeT 3aBUCUMOCT 
M@KILY 2Heprvelt BY JIKaHHYeCKOrO B3pbIBe 
(E B 9prax), oObeMoM oOpas0BaBleroc 
JOBCHUJIbHOrO MHpoKJacTuyecKoro MaTeph 
aJla (UV B CM?) H KOJIM4eCTBOM BbIJeJIMBILAX 
CA IIpH B3pbIBe IOBCHHJIbHbIX Ta3soB (x } 
Bec. %), SafaBad pa3JIMUHble 3HaveHHA ¢ 
MX, MbI MoJIy4aeM COOTBeTCTBYIOMMe 3Ha-4 
yenua E (cm. Ta6a. 1). SaBucumMocTb MexK 
ny Eu x qua v=1 Km? nokKa3ana Ha pic. | 
Hosyuennad (bopMyJa MosBoJIAeT, C OHO! 
CTOPOHHI, OMpeeHTh SHEpruIO BY JKaHh 
YeCKOFO B3PbIBa, eCJIM H3BeCTHO KouHye 
CTBO BbIOPOWeHHOrO IOBEHHJIbHOTO NUpo 
KJlacCTHYeCKOrO MaTepHaJla HW kosIMueCTBd 
BbIJeMBIUUXCA MPH B3pbIBe JIeTyYHX, 
c [pyro — olleHHTb kKowMuecTBO y4a4 
CTBYI0INeH BO B3PbIBe MarMaTHUeCKOH BO, 
eCJIM SHEPrHA BY JIKAHHYECKOTO B3pbIBa ae 
cuMTaHa KakHM-J1M00 Apyrim croco6om; 
Tak Kak 9HepruA BYJIKAHHYeCKOrO B3PbIB 
ollpefesseTcA B HacTOAUlee BpeMA pas4 
HbIMH CiocoOaMu, TO 9Ta BTOpad 3aay 
; UpHoOperaer rlaBHbId HMHTepec H MOE 
ObITb peliena. B uacTuocrTH, Jin ee perme} 
HHA MOXKHO MpPHBJeub WaHHble m0 HeaBy 
HeMy H3Bep2KeHHi0 By Kana Besbimannor 
Ha Kamuatke. Suepruad B3pbiBa STOO BYJ4 
KaHa, OlpeeJileHHas HeCKOJIbBKUMH  Ci04 
Senos OKa3aJlacb  paBHoli 5-10 spr) 
a oui oObeM M3BeprHyTOro MaTepHaJl 
=3-xm*('). IIpmH uapepxennn Mey 
MeCTO SKCTPY3HH BASKOH JaBbl MH BbIOPOY 
Cbl CTapbIX JlaB, a OObeM CBexKero MMpos 
KJlacCTH¥eCKOrO MaTepHaJla Obi, o4eBHy! 
HO, S3aKJIOUeH B mpelemax {=p kM?) 
Corsiacio IIpHBeeHHoH TaOsMIle 3sTHM 
3sHaueHHaM FE 4M VU COOTBETCTBYIOT ona 


HHA xX OT 0,4 No 0,7, npuyem HanGOoJlee BeposATHBIM ABUAeETCA 0,55. Kak Buu, 
ANA OObACHCHUA PpaHAHO3HOrO BSpbIBa BYJKana BesbimsAnHOro MocTaToUHO o- 
MYCTHTb BbIMeJeHHe H3 MarMbI Ip B3pbI- 
Be Bcero TOJIbKO 0,55 Bec. % Boab. Ecu i 
ake BOSMOXKHbI BY JKaHWYecKHe B3pbI- { 
Bbl, Y KOTOPbIX IIPH TOM Ke KovIM¥eCTBe ik 
IOBEHUJIbHOMO pbIXJIOFO MaTepHaJla 3Hep- 
TMA B3pbIBHOM BOJIHbI B HECKOJbKO pas ’ 
Ooulbille, TOM Tora WIA UX OODACHeHUA 0 
MOcTaTOUHO BbIeJeHHA W3 MarMbI He- 
MHOrHM Oovlee 1 Bec. % Bomb. M3 tabu. | 19% 
OUEBUAHO TaKKe, ITO B3PbIB C OOpasoBa- 
HHeM IOBCHHJIbHOFO Mella MOXKeT MpoU- 
30TH TOJIbKO B TOM CJlyuae, eCJIH mar- 10° 
Ma cojlepxKHT He menee 0,1% Bomb. 
Hatta olleHKa KOJIMUeCTBA IOBCHHJIb- 
HOH BOJIbl, BbIeAIOULeHCA M3 MarMbl 
pH ByJIKaHHYeCKHX B3pbIBaX, HaXOMUT 
ceOe molTBepxeHHe B HaOm0,eHHAX 
C. 1. Ha6oxo (2) Ha u3BepxKenuem Kmo- 9099/0! 8-5 Q7 9 bee. % 
YeBCKOMO ByJIKaHa B 1938 r. Coyepxa- 2 Gases 
‘HHe BOJbI B BYJIKAHMYeCKHX TeCKax Ha- 
‘Yala U3BepXKeHHA, XapakTepu3yroulero- 
CA H3JIMAHHAMH X%KUAKOW JaBbl, omyc- 
KaBlleH cBoOoiHoe BbieseHve ra30B, ObIJIO MHHHMaJIbHbIM. SHauNTesbHO 
OOJbUIMM ObIJIO CosepKaHe BOL B NeCKaX KYJIbMHHALMOHHOLO, B3pbIB- 
Horo epHoya W3BepxenHA. Onako MaKCHMaJIbHOe KOJIMYeCTBO BO- 
[bl COfepx%aslocb B MposkyKTax 


Puc. 1. Sapucumoctb mexay E u x pu 
v = 10% cme 


. is 264 NOCTKY JIbMMHaWMOHHOLO, 3a- 
So we KJIOUHTeJIbHOrO TMepHofla, Kor- 
a a9 fh 2 a fp, a SHeEprHA U3BepxKenHHA M0- 
SF lla Ha YOblib H Ha4yanH o6- 
Big lic aed seu werveWeuse’ PaSOBbIBaTbCA JaBOBbIe MpOOKH 


1 ! 1 | 

ve Mh i. Le Se ee ie ane. WER TS 
: ae me (puc. 2). EcrectBeHHO mpegno- 
“ JIOWKUTh, YTO HeMocTaroulee Ko- 
Puc. 2. Usmenesue cojepxaHua Bosbl B ByJKaHH- JIM4ECTBO BOAbIB NeCKaxX KYJIb- 
ueckux mNeckax Kmouesckoro ByIKaHa 3a Mepuol. ero mYHalMOHHOromepHhofla MocpasB- 
vspepxKenua B 1937 —1938rr. (no C. MW. Ha6oKo). janyio ¢ IpokyKTamMu repvojla 


Iudppi Ha KpuBo — Homepa aHanu3oB: 261, 267 — 
neck JOKyJbMuHAallMOHHOrO MepHona; 269, 274, 276, oOpa30BaHHA JaBOBbIX MpoOoKk 


277, 278, 281 — kynbMuuattuMonHoro nepvofa; 274, BbIAeIMJIOCbh HW3 MarMbl IIpH 
285—NOcTKYJbMMHALMOHHOrO TepHosa B3pbIBax. OHO paBHo IpHOH3H- 
TelbHO 0,5%, T. e. coBnayqaerc 
pe3yIbTaTOM, NoOJyueHHbIM HaMu. Tak Kak B CpeJHeM IPH OTAeJbHbIX B3pPbIBaX 
oOpaso0BbIBasocb 3-10° cm® nenJa, To, corsacHo MpefJoxwKenHOu opmyvie, 3Hep- 
THA 9THX B3PbIBOB CocTaBsAJa 10!” apr, uu 3,3- 10° spr mp mepecuere Ha | km® 
nena. Januad olleHKa KOJHuecTBa BbIAeAIOULeHCA M3 MarMbI pH By JkKanHHye- 
CKUX B3pbIBaX IOBCHHJbHOU BOMbI ABJIACTCA, KOHCUHO, NpHOJIMxAeHHOH, HO B NaJb- 
HeUleM IIpH UCHOMb30BaHHH MpeMOAKeHHOFO MeTOMa OHA MOXET ObITh WA KarxK- 
loro KOHKpeTHOro Cyyan CeJlaHa TouHee. OxHaKO M3 M3JIOxKeHHOTO OYEBHAHO, 
UTO [JIA OObBACHECHMA axKe OUCHb CHJIDHbIX BY JIKAHHYeECKUX B3PbIBOB WOCTAaTOUHO 
MONYCTUTb BbIeNeHve US MarMbl OMHOFO HJM JaxKe Jon (ue Menee 0,1!) Beco- 
BOrO IIpOleHTa BODHI. | 


Jla6opaTopuax BysIKaHomorHH 
Axkayemuu HayK CCCP 


Tlocty nso 
Be JOYE 
WMTMUPOBAHHAA JIMTEPATYPA 

17.C.lopmx os, Tes. fox. Ha 11 renepambH. accamOulee MexyHap. TeoqesH4. u reo- 
wuz. coio3a, 1957. *# C. WM. Ha6oxo, Tp. Jiao. BymkaHouorHH H Kamuatckoli BYJIKaHOl. 
cTanunu, B. 5 (1947). *%S. Fridlaender, Bull. Not., Res. Council. Ne 77 (1931). 
@S..Verhoogen, Am. J. Sci., 249 (1951). 
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TEOXHMHA 


WM. A. JOPKEBHY u B. A. ®EMPABEHT 


HEKOTOPbIE 3AKOHOMEPHOCTH H3MEHEHHS pH MoPpoy 
ME30-KAMHO3ONCKON TOJIMM BOCTOUHOrO 3AYPAJIbA 


(ITpedcmaeacuo akademuxom C. H. Muponosoim 6 XIT31957) 


Pa3BuTHe H HallpaBJIeHHe MHOFMX NpHpoOAHbIX MpolleCcOB HaXOMMTCA B 3aBH- | 
CHMOCTH OT peakUMH cpegbl. Bennunnst pH mpHpofHbiIxX Bo HW OHHBIX) 
OTJIOXKeHHH MOryT CMocoOcTBOBaTb KOHUeHTpallMH UJI pacceMBaHHio XHMMYe- 
CKHX 3JIEMeCHTOB B OCallKaXx, IpefonpedesAA B U3BeECTHOH CTeMeHH HalipaBJeHHe } 
ayTHPeHHOro MHHepaso0Opa30BaHhA, Ha YTO HEOAHOKpaTHo yKasbiBawH JI. B. Ty-| 
cropasos (*), H. M. Crpaxos (4), l’. HW. Teogoposus (°) u Apyrue ucceqoBaTesn. 

B cpere cKa3annoro u3y4eHHe pH ocaxounbix Mopod Moxer mpescTaBJATs | 
OlpefeseHHbIH WHTepec JWIsl BbIACHeHHA YCJOBHH OOpas0BaHHA UcCJleqyeMblx 
mopod. 

OyHako B CHJY WMpoKO pacipoctpaHeHHoro yOexKeHHA O 4pesBbluaHoOr 
NOABHXKHOCTH H W3Me€HYMBOCTH STOO MOKasaTeA MO BJIMAHHeEM MpoTeKaB- 
(MX B MOpoJaX BTOPHUHBIX MpolleccoB CHcTeMaTHYecKoMy H3y4eHHIo pH nopox 
Wo cero BpeMeHH He YJlesAJlocb HajiexKalero BHUMAaHHA. 

Pa6otpi no u3y4eHHio pH, BpmouHenuple A. JI. Cyatanoppim (°) WIA OTJIO: 
*KeHHH MpOLYKTHBHOH ToWIH AmueponcKoro mosmyocrpoBa u VW. C. Mycraqae- 
BBIM (”) JWI YOKpakCKHX oTJoweHHH AsepOaliaxKaHa, aioT OCHOBaHHe MovlaraTb, 
uTO HefoollenKa cucTemaTHYecKoro H3yyeHHA pH ocayouHEIX NOpok Kak OJHOrG | 
M3 oKasaTeJieH OOCTaHOBKU HX OOpasoBaHHsA He MMeeT oMpaByanHusA. B BpIBosax 
yKa3aHHbIX aBTOPOB OTMeYaeTCA, YTO M3MeHeEHUA PH BOMHBIX BbITAKeK U3 MOpos 
XOPOIWO KOpPpeJIMpyIOTCA B MpedewaxX 3HAYHTeJIbHbIX MoWakelt MH Cormacy1orcs 
C H3MeHeHHAMM B XapaKkTepHcTHKe TOM NO pAy Apyrux moKasaTeJel, cBA3aH- | 
HbIX, B YaCTHOCTH, C YCJIOBHAMM OCaKOHaKonJieHun. M3 aroro culekyer, 4Te 
W3MeHeHHAMH BeMuMH pH B BHITHxKKAaX M3 MOPOA B KaKOH-TO Mepe oTOOpaxka- | 
JOTCH H3MEHEHHA YCJIOBMM OCaqKonakonwJeHuA. B cBere cKa3anuoro A. JI. Cys 
ranosB u 1. C. Mycracaes novsaraior, YTo NOyYeHHbIe MMH BerHUMHbI pH BosHBIX 
BHITAKEK H3 NOpof XapaktTepH3ylor ypoBenb pH Bo cequMeHTallHOHHBIX Gac- | 
ceHHOB B NepHO HaKOMJIeHHA U3Y4aBUIMXCA TOV. | 

Ho pe3yJIbTaTbl MHOPOUHCJIeHHBIX UcceqoBanuii BO H oCayKOB Co- 
BPCMCHHBIX MOPCKHX OacceHHOB OMHO3HAYHO yOexK Lalor B TOM, UTO PHLpoOxXHMuye- 
cKHe NoKa3aTeJiM, H B TOM UHCJIe pH Bod, Hacbilaiomjux MOHHbIe ocay{KH, Kak | 
NpaBHJIO, CYIMeCTBeEHHO OTJMYAIOTCA OT MOKasaTeJieH B NOKpbIBalOULell TOU. 
Boy, Oaccelina. Oro B cao Mepe BbIpaxeHo B 30He MpHOos C BeCbMa HHTeHCHB- 
HBIM TlepeMeLIMBaHHeM BOA, COMNPOBOAKAaOULMMCA HOCTOAHHBIM B3MYYHBaHHeM 
oca{Ka, H UpeSBbIMaH HO OTYETJIMBO HAOMNOMaeTCA B 8aCTOHHbIX OOMACTAX C 3aTpPYAe 
HeEHHbIM BOJOOOMeHOM. 

Miz cka3aHnoro ClesyeT, YTO ypoBenb pH BoAHBIX BbITHKeK U3 MOpoA HeIb3A 
pacCMaTpuBaTb B acmeKTe, mpefaraemom A. JI. Cysranoppim, VW. C. Mycracpae- 
BbIM HM HeKOTOPbIMH ApyrHMH HccJefoBaTeAMU Ji XapaKTepHCTHKU BO)HOM 
TOIL Oaccelina OCaKOHAKONJICHHA, HO STH BEMUMHLI B OOJIbINMHCTBe, BUMMO, 
TeCHO CBASAHbI C OOCTAHOBKOH M MpoleccaMM, TocnoxCTBOBaBLIMMU B cpeyle 
540 


AOHHBIX OCANKOB Ha paHHHX 9TalaxX UX CyWeCTBOBAHHA M JOJKHbI H3yyaTbCA 
€ IleJIbiO BbIACHeHHA MMEHHO 9TOli CpesE. 

lonarax, uro pesybTatbl U3MeHeHMli pH moryr ObiTb OTHECeHEI K XapakTe- 
pucTHKe Cpebl MOHHBIX OCAKOB, a He BOAHOH TOMMMM, HaxXOAuLelicA Hak HAMH, 
Mbl COWIM Coulee MIpaBUJIbHBIM MPOBOAUTb UCCIEOBAHHA He B BOJHBIX BLITAKKAX, 
a4 B CYCICH3HAX NOpOM C OTHOCHTebHO HeOOJIbIIMM COOTHOIIeHHeM TBepAON 
H XHAKOH (cpasu. 

Ilposeqennpie B. A. Delipabenr skcnepHMentaJbuble UcceoBaHUA 03B0- 
JIM OCTAHOBUTb BbIOOP Ha COOTHOWIEHHH BOLI HM MOposbl, COOTBeTCTBYIONLeM 
4:1. Usmepenus pH npoussoxzsatca norenttuomerpuecKuM MyTeM Co CTeKJAH- 
HBIM SJleKTpooM. [Wis yCKopenus craOuIM3aluN 3aMepoB MpHMeHeHO TpexMu- 
HYTHOe KHINAYeHHe CYCMeH3HH C NMOCeAyIOWNM OXJaxK,enuem 6e3 jocryna 
aTMocepHow yruekucJoTH. IIpu takom cmoco6e ucKsOYaeTCA HeEOOXOAUMOCT 
CHJIbHO — OCJIOXKHAOMLeETO 
paOoTry AHTenbHOrO BBI- Taoauna ft 
CTaHBaHHA mpoO AIA No- 


w { <st ret 
CTHXK€HHA paBHOBeCHA B 3 , 2s) PH | 
Si MecronaxomyeHne u 2 Iny6uHa 2) BomHo 
cucteme H cTa6usu3salnH  S & 33] spitmKKu 
Ul 4 onucaHHe MNMOpOp 2 SaJleraHHA, M = a 
samepoB. [IpunomonlHy Ku- 2 & B10: 1120: 4 
NAYeCHHA B HECKOJIbKO MH- 
HYT HOcTHraeTcsA HeH3MeH- eich Ree eee ee 
HBIM = YpPOBeHb BeMYHH, || Ne 12 (Bamxupus) 
o ) JIEBPOJIHT @€MHO-ce- 
NoOJywaroulnica mpv oOnr4y- pent Sore aaa 
CA PaCTHTeJIbHbIM Je- 
HOM BBbICTaHBaHHH pod Sle. De eel een 
JIMIb Yepe3 CYTKH, a HHO- 1099| Axnesponur TemHo-ce- | Ds F : 
bili 47911793 | 8,417.0 | 7,7 
ra u Govee. Pesymbtarel Niyéoiomonn Soke Oikane 
+ 5 No 67 (TaTapua) 
H3MepeHHu XOpoulo Boc 563 AneBpomutT TemHo-ceppili | C, 44102—1108 4,0 | 5,0 ya? 
NIPOH3SBOATCA. 564 ‘ TeMAbIti Ci) A617 18,41 7,6 | 3S 
Tlomemenupie HuKe 565| AprusnuT yepHEt ci 1120 8,4 |}4,2 | 4,3 
WauHupe (TaOa. 1), Kak U 566 ; : oe 1127 8,0 | 7,9 | 7,9 
Qanupie ©. Mapuiaxa (+) Pe 
Q ( aTapHaA 
AWA OTTeCJIbBHbIX MHHepa- 607 Apruaaur TeMHO-ceppitt De 1658—1662 Say | 1a)n 9) 6,4 
JIOB, MOKA3bIBaloT, UTO Be- °98 ” TemHEth Da Wig AE 106 8411029411670 


suunubt pH, onpenesmse- 

MbIe JlJIf OJHOFO HW TOFO %Ke OOpa3ila MOPOAb!, BCYCHeH3HAX MH B BOJIHBIX BbITHKKAaX 
3aMeTHO pa3sIMualoTCA Mexy co6ol. U3menenua He OJHOPOAHbI [WIA Pas JIMUHBIX 
o6pasoB nopogx. B omHux cstyyanx pH BOHbIX BbITAKeK BHIIUe, YeM pH cycneH- 
3H, B Apyrux,—Hao6opot, pH cycneH3sH samerTHo Bpllue pH BO,HEIX BBITA- 
kek. B BOJHBIX BbITAKKaX 3aMeTHA TeHJeHUMA K HHBeJMpOBaHHlo BeIMUHH pH, 
‘passmune KOTOPbIX HaHOouee pesbepHO BbIpaxkeHO NO JaHHbIM H3MepeHnit 
B CycmeH3Hax. Onpenenenua pH, cyewaHHble JIA OMHUX M TeX Ke OOpasiloB 
‘MOpo 8 BOJHBIX BbITAKKAaX C COOTHOMeEHHeEM BOI uM Nopogb 10:1 u 20:1, 
‘MOKa3biIBaioT, YTO YBeNHYeHHe ITOTO COOTHOMICHHA CnocoOcTByeT HMBeJIMpoBa- 
‘HuIo BesmMuHH pH. V3 cka3aHHoro Bbllle CJleqyeT, UTO HHAMBULYaJIbHbIe OCO- 
O6eHHOCTH MOpos oTparKarorcaA BesuuMHaMH PH HanOouee pesbecHo pu onpere- 
‘JIGHHM MOCJeTHAX B CYCHeH3HAX. 

Marepuambt tTa6u. 2 pucyior KapTHHy u3MeHeHuA pH cycnensuu nopod, 
JOBOJbHO THMMUHYIO JIA pa3pe30B Me30-KalHO3OHCKUX OTIO*KeHuu 3anaqHou 
yactH Sanaquo-CuOupcKoli Hu3mMeHHocTH. PaccmaTpuBaemble B 9TOM TaOvJIMIle 
‘paspesbl yAauenbl Apyr oT Apyra Ha coTHH KusJoMeTpoB. HanOosee yqatenHan 
‘Ha ceBep Bepesopckad ckKpaxKuHa pacmouioxkena Ha Oepery peku Obdb, 
ry noc. Bepesoxso. B 400 km k 1oro-BocToky oT Hee, y r. XanTbi-Maucuiicka, pac- 
Mouaraerca Xautei-Manculickaa cKkBaxkuHa. Tpumepuo B 480 km k try oT 
moc. Bepesopo u B 250 kM K toro-3anayy oT Xanrpi-Manculicka pacnouaraerca 
JleyiuMucKkadA CKBaxkKHHa. 

Ilpu cynyecTByrolulux MpeAcTaBJleHHAX O UpesBblyaliHOH MOLBYXKHOCTH BedIH- 
uun pH nopod KapTuua, NosyyeHHadt HaMH AIA CTONb yWaseHHbIX pyr or Apyra 
‘pa3pe30B, 3aCJlyxKHBaeT BHMMaHHA. 
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Ta on nia 2m 


JleyiuH, CKBayKHHa XautTpi-MauHcuiick, Bepesoso, 


No 1—P ckBaxHHa Ne 1—P | ckpaxkuHa Ne 1—P 
Bospact JIuTONOrHuecKan : & = S % S 
XapaKTepHCTHKa Paspe3OB aS) sane) ; 
"| O° bale) H = | So H 
Bol Slr s ss Isaac eam Bil Bulbeniey 
° Ss ° S ° s 
= a a 7 2 BS 
as B Jleymax — TeMHbIe ap- 
PHAAUTbI H aleBpOJIHTHI; 
B Bepesose — mpeuMy- 
UECTBCHHO aneBpouHTel | 280) 10 9,45 —|— — 90) 13 7,97 
(9,1—9,5) (4,38—9,1) 
crhtt+brm | Temupie aneppomuTst u ap- 
4 rHIHTbI; B Bepesope — 
yepeOBaHHe aJIeBPOJIH- ; 
TOB HM 1ecuUaHHKOB 230] 15 9,27 230} 16 9,21 315) 23 8,97 | 
(9,0—9,5) (8,8—9,6) (8,3—9,6) 


crapt B Jleymiax —TeMubIe avieB- 

1 POJHTb! H apruHThI; B 
XauTbi-Mascuticke H OCO-~ | 
6eHHOo Bepesope  mpe- i 


o6maqaior necuaHukH 

TOHKO- HW MeJIKO3e€pHH- 4 

cTple 450) |e 9,08 285} 18 9,14 485) 10 8,80 | 

(8,8—9,5) (8,5—9,7) (8,6—9,0) 
cralb B Jleymiax — yepeqopanue 
1 aeBpONUTOB, mWeclaHH- 


KOB H aprHJIHTOB; B 
XauTpi-Maucuiicke mec- 
YaHHCTOCTbh CHHKaeTCH; 
B  Bepesope — mpeHMy- 
UleCTBeHHO aseBpomurThi | 200) 15 8,00 295) 49 7,86 150) 10 5,86 


(6,7—9,0) (6,5—9,1) (is, 6802) 
crs™ B Jleymax — apruJiHTbt 
2 H aJICBPOMUTHI, TeMHBIe 
BHH3y H Cepble BBepxy; 
B XantTpi-Manculicke 
aNe€BPOHThI MW aprHussH- 
Tbl WeECUaHHCTHIe 3eseHO- 
BaTO-ceppie; B BepesoBe— 
aNeBPOJUTHI C Npocs0s- 
MH eCuaHHKOB 100} 8 9,13 285) 10 8,90 155} 8 8,68 
( (9,0—9,6) (8,5—9,1) (7,4—9,2) 
B) 
100] 5 ae 
(i) (8,2—8,9) 
crttn-ben B Jleymax — Temupie ap- 
2 THIJHTbI H asleBpOJHTHI; 
B XanTpl-Maucuiicke n0- 
ABIAIOTCA TeCUAHHKH; B 
Bepesone — Bo3pacTaer 
pOJlb MecuaHHKOB B pa3- 
pese 10} 4 leat 40} 2 4 36 35] 3 4,26 
(B) (3,6—5,1) (3,3—5,0)p | 
a0, 2 9,4 410} 4 8,4 
(H) (8,7—9,5) 
crsnt ApruJJHTLI, OMOKH, OMOKO- 
2 BHJHbIe NOPOPbI 190) 9 8,62 200} 8 Tai 160} 8 Weoe 
(8,0—9,0) (6,3—8,6) (4,5—8,7) 
crkmp+mst | Apruamrpi a anespomnTet 
2 3eJIeHOBATO-cepble Tecua- | 
HHCTbIe 50} 3 8,06 60} 3 8,00 5D a3 7,87 j 
(7,8—8, 3) (7,5—8, 5) (7,6—8, 4). | 
Crz-+ Tr TeMHble rHHbI HW avleBpo- 
JUTbI (B Bepe3ope OTCyT- 
CTBYIOT) 90] 7 7,29 1410) 5 6,62 = | — eee 
(5,0—8,5) (4,2—8,6) 
Tree Tnunl, aieBpouurpl, omo- 
KH MH ONOKOBHAHbIe NOpo- 
Mp! (B Bepesose otcyrT- 
CTBYIOT) 195} 10 4,48 140) 5 3,85 —|— — 
(3,5—6,2) (3,5—4,2) 
Trole Typ 3eeHOBaTO-ceppie 
(B Bepesope orTcytTctT- 
ByI0T) 150} 7 5,70 140} 6 eda —|—- — 
(4,1—7,8) (3,4—8,6) 
[lpumeuauna. ft. B cko6Kax noka3aHbl Kpalinue 3Hayenusa pH. 


2. (B) — Bepx, (H) — HHS. 


Jlaxke ycpequenuble 3Hauenna pH, npeycraBsrenuble B TaOWJ. 2, MOKa3bIBaIoT,. 
uTO BCe H3YYeHHbIe paspe3bl FocTaTOUHO YeTKO H OAHOOOpasno Auddepenwu- 
pyloTcs 10 H3MeHeHHIO BeMUHH pH Ha pA Tos. OSocoOsouMecA TOpH3OHTbI 
H TOLL OoJbileH YWaCTbIO YKJabIBaloTCA B paMKH CTpaTHrpaduyeckux Mopa3- 
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‘Aevenni, NPHHATHIX B HaMOoJee NO3MHUX cxemax. Bo Bcex pacCMOTpeHHBIX pas- 
| pesaxX XOPOUIO BbIJeIAIOTCA MO NOHH?KCHHBIM, B CpaBHeHHH C BBIIe- HW HKele- 
‘KallMMM CBUTAaMM, BeM4YHHaM pH anbOckue OTOAKeHHA, MOM[HOCTb KOTOpBIX 
_B HeEKOTOpbIX paspesax JocTuraer nour 300 M, TYPOH-KOHbAKCKaH TOUULAa MOLI: 
—HocTbio JO 40 M H 90LeHOBbIe OTIOXKeHUA, OGMayaromMe MomHOcTbIO B 140— 
/190 M. 

Ana oTjowKenuli HM2KHEMeOBOFO BOSpacTa BO BCeX MpeCTaBJICHHBIX B Ta6- 
| WMWe paspesax oO ypoBeHb BesHuNH pH sBpiue, vem Aud Oouee MOJONbIX 
NOpo BepXHeMeJIOBOTO HM TpeTHuHOrO Bospacta. Haunnasa c ceHOMaHCKOli TOIL, 
HaOMOMaeTcH TeHAeHIMA TocTeneHHOrO NOHHKeHUA ypoBua pH BBepx no pa3- 
pesaM. 

Bo BceX POpH3OHTaX MeJIOBLIX MH TPeTHUHBIX OTJIOKeHHi HauOonee HU3KHE 
/3Hauenua pH xapakrephb! AA CaMoro CeBepHOroO M3 HCCeAOBaHHbIX HaMH pa3- 
pesop — OepesoscKoro paspesa. Ilo Mepe nposBuxKeHHA Ha ior CpeHHe ypoBHu 
pH jun Kaxkforo ropH30HTa NoBbIIaOTCA. Ora 3aKOHOMePHOCTh U3MeHeHHA 
BemuunH pH navOouee nocleqoBaTebHO MW YeTKO MpOABJAeTCA B  BepXxHeli 
-4acTH paspesa, HauMHaA C OTJOMKeHHM asbOcKoro aApyca. 

OrmeyeHHbIe 3aKOHOMePHOCTH H38MeHeHHA pH ne orpannunBarorca oOnacTbIO. 
| pacnovJiowKeHWA yKa3aHHbIX BbIIle CKBaKUH. Takada %e KapTuHa HaOsmofaerca 
No paspesam YBarTcKoli H Ky3HeloBcKol OMOPHbIX CKBaXKHH, pacMOwJararouluxca 
SHaUHTeJIbHO toxwKHee WHpoTH! JleyuiMHCKOH CKBaxKHHbI. CucremaTuyeckoe U3y- 
yeHHe H3MeHeHUH BesIMUNHbI pH nopok To 2%Ke Me3s0-KaHHO3OHCKOM TONUIH B Apy- 
THX yuacTKax SanayHo-CuOupcKol HH3MeHHOCTH MOKa3bIBaeT, YTO 3aKOHOMep- 
HOCTH, CBOHCTBEHHbIe paspe3aM 3allaHOl YacTH, 3aMeTHO MpeoOpa3yiorTcA B pali- 
OHAaX, HaXOJAWNXCHA 1O*KHee WHpOTH! Ky3HeMoBCKOM CKBaXKMHBI, WH B OOMACTAX,. 
COCTABJIAIONLUX WeHTpaJIbHy!0 HM BOCTOUHYIO YacTH SamaqHo-CrOupckolt HM3MeH- 
HOCTH. XapaKTepHCTHKH pa3spe3s0B No pH, xopoulo KoppeMpytoulMeca B pa3- 
} pe3aX Ha MpoTsA*xKeHHH NMpHMepHo 600 KM c CeBepa Ha WF, Pe3KO H3MeHAIOTCA Ha 
}yuacTKe MpoTAxKeHHOCTbIO He Oovslee 100 kM or Ky3HelloscKol flo TromencKoh 
CKBaxkKuHbI. B Kkondurypaluv KpHBOH pacnpeseneHuA BemMunH pH nopog no. 
ipaspe3y TroMeHCKOM CKBaxKHHbI TpyAHO HaliTH KaKHe-JIHOO OOmIHe YepTbI C CO- 
OTBeETCTBYIOULMMH KPHBbIMH MO pa3pe3aM CKBa2%KHH, PaCHOJIOMKeHHbIX CeBepHee. 

B pa3pese Ilokypckol CKBaxKHHbI, pacnoJioxeHHON MpHmMepHo B 270—300 KM 
K BocTOKy oT XauTpl-Manculicka u YBaTa, HeKOTOPOe CXOACTBO rpac:HKoB H3- 
jMeHeHHaA pH mopok coxpaHxeTcA TOJbKO B TPeTHYHOHM, ZOMeHOBOH, TOUJILLe. 
| ]lanee Ha BOCTOK M 93TH OCTaTKH OOMLHOCTH XapaKTepHCTHK Mcuesaior. 
CrelyeT 3aMeTHTb, YTO B YKa3aHHbIX BbILe HallpaBJIeHHAX OTMeUaeTCA CMeHa 
‘XapaKTepHCTHKU TON He TOJbKO MO BeMunHaM pH, Ho HW Mo ApyruM, Kak reo- 
XHMHYeCKHM, TaK HU JIMTOJIOrO-dallMaJIbubIM MOKasaTeJAM. 

V3 u3u10x%KeHHOFO OYeEBHAHO, YTO H3MeHeEHHA BeMYMH pH Nopos no paspesam 
WB perHOHaJIbHOM MJlaHe He ABJIAIOTCA MPOHSBOJIbHBIMM, a MOAYHHAIOTCA ONpe- 
Ji@JIGHHbIM 3aKOHOMEPHOCTAM, COMpAXXeCHHbIM, 0-BHJ,MMOMY, C H3MeHeHHAMH 
o6cTaHOBKH HaKOMJeHHA MW WMareHesa OCaKOB. 

BacJlyKUBAeT BHUMAHMA MCCJefOBaHve MpHUHH, OOYCJOBJIMBAIOWIMX YCTOH- 
‘YHBOe PerHOHaJIbHOe H CTpaTHrpaduyeckoe pacipocTpanenue Mopor Cc HU3KUMH 
3HaueHHaMy pH. 

YcToHUMBOCTh HU XOpOulO BbIpaxKeHHad WuddpepevIMpOBaHHOCTb XapakTepl - 
CTHKM MeJIOBbIX HM TpeTHUHBIX TOU oO BesMUHHAaM pH nosBouAeT peKOMeCHAOBAaTb 
9TOT MOKa3aTeJIb B Ka¥ecTBe OAHOTO H3 TeOXHMMYECKUX KOPpeJATHBOB, MOry- 
ULUX OKa3aTb CYULeECTBEHHYIO MOMOMIb B pakTHKe PeOJIOTO-MOMCKOBbIX H pa3Be- 
Mounbix pa6or Ha TeppuTopuH Bocrounoro Saypavbs. 

Vuctutyt Hepru Tlocrynust0 

Axajemun HayK CCCP 38 XII 1957 
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lr. WJIbHH 


BHOCHHTE3 HHKOTHHA-C "4 
(IIpedcmaeaexo akademuxom A. H. Onapuxoim 20 XII 1957) 


Uccnelopanua mo OMOCHHTe3y HHKOTHHa, MpoBeeHHble C NMpHMeHeHHe 
paluoakTHBHOrO yrvlepoka, NoKasasH, Yro CHHTes HUKoTMHa-C™ B pacTeHus 
Nicotiana tabacum u N. glutinosa NpoHcXoLMT MCKJIOUNTeJIbHO TIpH HaJIMun 
aKTHBHOM KOPHeBOH CHCTeMbI: B Cpe3aHHbIX MOOerax M JIMCTbAX STOT Mpollecc HE 
vyter (1), OHako He MCKJUOUeHa BOSMOXKHOCTS MpelBapUTeJbHOoro CHHTesa ped 
IUe€CTBCHHHKOB B Haf3eMHbIX opraHax. Bonpoc o Mpef@uiecTBeHHHKaxX HUKOTHH 
WM MecTe HX OOpas0BaHHA UpecTaBAer OovJlbuol UATepec, YTO MH NocdyKULD 
OCHOBaHHeM JI MOCTAHOBKM JaHHOO MCCJIeOBaHUA C MpHMeHeHHeM MeYeHbIX 
payMoakTHBHBIX CoeAMHEHHIi, cofep2xKamnx C™. | 

Jina onpira Opin B3aTeI pacrenua N. tabacum, npeBapHTeJbHO BbIpalleH 
Hble B BOAHBIX KyJIbTypaxX Ha MHTaTeJibHOH cMecH Kuona, pa30aBJIeHHOH BUBOe 
PacreHua Obl XOpOIIO pasBUTbI H MMeJIM 3QOpoByi0 KopHeByio cuctemy. Bpltc 
BHeCeHO BMeCTe C IIHTaTeJIbHOH CMecCbiO Ha KaxKJbId cocyf, emMKocTbio 500 mi 
no 100 wCu C'* B Bugle CleqyIoMlMx CoeqMHeHHH: OMKapOonaTa HaTpHA, Pine 
Ha, THpo3HHa, YKCYCHOH KUCJoTbI. OnbiT QJIMJICA B TeYeHHe 7 CYTOK. | 

Tloce 3aqaHHOH SKCHO3HILMM pacTeHHs OblIH yOpaHbl, HM B HUX OplJio oped 
Heseno mo Ilduso coflepxanhe HAKOTHHA B BUe ero AMMMKpata, palMoakTHs 
HOCTb KOTOpoOro OblJla HcMbITaHa Ha TOPIOBOM CcyYeTUHKe, THNa T-25-B®JI np 
TOJMUHe CUOAAHOrO oKHa 1,9 mr/cm ? (*) (ra6n. 1). 

Paj\MoakTHBHOCTb pacTeHHi, a TaK2%Ke CHMKeHHe KOHMeHTPalluH CcoeMHeHH 
B pacTBopax Mocsie ombitra Jo 10% oT HCXOAHO NOKa3bIBaloT, YTO MOCTYIJeH 
BCeX MeCYeHBIX COeAMHEHHHM WIIO MOUTH C OMHAKOBOH MHTeHCHBHOCTbIO. Paynes 
AaKTMBHOCTb JMNMKpaTOB HMKOTHHA, BbIAeJIeHHOrO H3 pacTeHul, cohepxaulAxcs 
Ha OuKapOonaTe HaTpHA, PIMWMHe, THPO3SHHe, ObIJIa HaHMeHbINeH. Han6oupuia 
pakWOaKTHBHOCTh AMMMKPaTOB HAKOTHHA OKa3aJlaCb B pacTeHMAX, Mle B kaye? 
cTBe pay\MOaKTMBHOrO MCTOUHHKa OblJia B3ATa yKCyCHaA KMCJoTa, IpHuem OouIb+ 
WIM adpekT MpoOABJIAeTCA B CJLy4ae MeTKH Yrviepoyja Bo 2-M NOJIO*KeHHH. | 

Bo us0exaHHe NpHTOKa BeleCTB W3 Ha3eMHbIX OpraHOB B MOMeHT CHHTe3 
HHKOTHHA B KOPHAX pacTeHHA MoOOerv pacTeHHi Opi CpesaHbl HeMocpesCTBeHH 
Hal KOpHeBoH mweltkoH. Ha nenbku pacTreHHi Obl HaleTb! pesHHOBbIe TpyOKH | 
MIpH4eM Bce NpesBapUTebHO OOpadaTHIBaJOCh CHMPTOM HM 3aKPbIBAJIOCb CTepHJIb+ 
HOH BaToH. Uepes MATb AHeli c 9TUX pacTeHu Oblla CoOpana NacoKa, COoBepllen4 
HO NpospadHasx, Oe3 BCAKUX CJleoB MUKpoduiopbl. Bpledennplit 13 Hee HUKOTH 
ObII NoyYeH B Bue AunMKpara, HW Obluia oMpeedena ero palWoaKTHBHOCTb 
Tak %Ke Kak H B KOPHAX UW OCTaBINeMCH CTeOJe pacTeHui (Ta6s. 2), 

Tloryuenuble pM ompeeseHHH aKTMBHOCTH pe3yJIbTaTbl MOKasblBaloT, UTC 
CHHTe3 HUKOTHHA HaOOMaeTCA HM B Cpe3aHHbIX pacCTeHHAX, BHe 3aBHCHMOCTH 
OT MOCTYIJI€HHA B WAHHOM OMbITe aCCHMMJIATOB U3 HaJ3eMHbIX OPraHoB, mpuye 
B KayecTBe ucrouHuka C** yKcycHad KuCJOTa NoKasala HavOowJbuULyI0 palMo: 
aAKTHBHOCTbh HHKOTHHA, YTO NOATBep*KaloT pe3yJbTaThl UpeMbILyuero oMpira. 

Ilacoka Opiia coOpana TOJbKO ¢ pacreHHil, cosepxauuxca Ha pacTBopé 
c OukapOonaToM HaTpHaA U TaMUMHOM. Culeqyer yKa3aTb, YTO HHTeHCHBHOCTE 
1la4a pacTeHHH B HalHX OMbirax ObiJia He BCera OHHakoBa. C HeKoTOpEl 
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Taoauna 1 
PayuoakTHBHocTb pacrennii N. tabacum u HuKorTuna 


& C ti Yq. paquoax- 
Coefunenve, C KOTOpHIM : a oe Hukoruu, Oe rennet Meee 
suocnca C g | acremn, | RPE. moyea | | ene nett 
2 i uwmn|MaH- Mr wMn|MaH Mr mare on 
NaHCO, 1 64 28 22,7 2 0,12 
2 4% 139 10,5 16 0,9 
3 42 74 ond 7 0,42 
CHsC4OOH tL 42 157 (0) 86 0,27 
2 3” 100 oi 86 9,27 
3 41 90 122A 706? 43,44 
C44H3sCOOH 1 74 77 23,0 244 14,0 
2 63 23 33,2 166 10,18 
3 34 305 9,7 87 5,32 
CH2,NH2C4O0OH i 90 103 31,6 7 0,42 
2 36 128 18,6 15 0,94 
3 46 412 24,3 15 0,94 
CH2CH (NH2) COOH} 4 38 120 19,4 13 0,79 
| 2 49 120 23,4 9 0,02 
( 5 3 70 87 Zoe 7 0,42 
7 
“on 
NaHCO, il a0) 104 32,4 8 0,49 
2 26 140 16,2 14 0,98 
3 74 28 28,3 11 OVT2 
Taoduuna 2 
PayMoakTHBHOCTb HHKOTHHaA H3 Cpe3aHHbIx pacTenuit u nacoxu N. glutinosa 
| CoeauHenue, Cpipok Bec Hukorun, ee ee PayqaoakTHBHOCTh 
Cc KOTOPbIM Neo pacTeHua paerenee se HUKOTHHA, _HAKOTUHA, 
| BHOCHJICA C1 ; umn|MaH«Mr HMM|MHH-MMOuIb : 104 
| 
| 
NaHCO, 4 5,4 
| Z sea, 7,3 12 0,72 
3 14,9 
| macoka 5 MJ 0,16 27 iN Ney? 
CH3;C400H 1 11,0 
| 2 Ae 6,0 27 0,63 
3 12,0 
CH2NH2C14#O0OH 1 6,7 
| Z 20,0 5,6 ilat 0,68 
3 15,0 
macoka 2,0 Ma 0,6 i 0,40 


pacTeHHii OblIO COOpako JMU HeOoJIbUIOe KONM4eCTBO MacoKH. Ofuako HaM 
yalOcb H B 3THX HeOOJIbIIMX WpoOax MaCOKH OMNpeAeJHTb KOMMYeECTBO HMKOTHHA 
A ero paMoakTHBHOCTD. 

Takum oOpa3som, coslepxkaHve HUKOTHHA B macoke N. glutinosa u ero payno- 
AKTHBHOCTb YKa3bIBalOT Ha CMOCOOHOCTh KOPHA K CHHTe3y 9TOTO CoeAMHeHHA U 
4a BKJUIOUeHHe pakMoaKTUBHOrO yrslepofa B MOJIeKYyJly HMKOTHHA. 
| OTo TokTBepxKaeT MOMYYeHHbIe HAMM WaHHble O CHHTe3C aJlKaJIOUJOB Ta0a- 
Ka, B CBA3H C 2KH3HeJeATeJIbHOCTbIO UX KOPHeBOM CHCTeMBI, HM YKa3blBaeT Ha 
sMeMMpHYeCKYIO pOJlb KOPHA B CMHTeTHYeCKHX Mpoleccax. OOpasyioulmiics 
3 KOpHe HHKOTHH MocTyMaeT 3aTeM M3 KOPHeBOM CMCTeMbIl BMeCTe C BOCXO/SILHM 
fOKOM B HaJ3eMHbIe OpraHbl pacTenuit, Pe U MpOMcCXOAMT YaCTHUHOe ero MpeBpa- 
WeHve B HOPHHKOTHH, a Takxe WH aKKYMYJIAIMA. 
|O JLAH, 119, Ne 3 045 
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CuleloBaTesbHO, KOPHU TaOaka CNOCOOHHI NOroulaTh M3 OKpyrKalouleli cpeybl 
O6ukapOoHaT HaTpHA, YKCyCHYIO KMCJOTY, PIMWMH, THPO3HH C MoCJIeLYIOULEM | 
BOBJICUeCHHeM HX B Mpolleccb! OOMeHa pacTeHHii, B pesyJIbTaTe Ye¥ro yrslepow, 
JaHHbIX COeEAHHEHHH OOHapy2KHBaeTCA B MOJIeKYy Jie HAKOTHHA. 

Cuures HUKOTHHa MpoTeKaeT B KOPHAX HW MocJe yaJieHHA Ha3eMHBIX Opra- | 
HOB, UTO BeeT, OU€BHAHO, K IpeKpallleHWio MOCTYIMJIeHHA B HUX MJacTH4eCKUX 
BelleCTB, OOpasyIOWNXcA B pe3sysbrate cporocuuTesa. Moxkuo BbICKasaTb lpell- 
MOJIOKeHHe O HE3ABHCHMOCTH OOpa3s0BaHHA HUKOTHHA OT Mpollecca (oTOcHHTesa, 
OJHaKO Takoe 3aKJIOUeHHe ObIJIO Obl MpeKCEBPCMeCHHBIM, TAK KaK B OTCYTCTBHE } 
cBeTa CHHT€3 HHKOTHHA NOJIHOCTbIO TOPMO3SHTCA, KaK MOKa3aJIH Hal OMBITHI 
C BBeJeHHeM pawWoakTHBHOM yruieKNCJOTbI. 3aBHCHT JIM 9TO OT HaJIMYHA HeoO- 
XOMMMOrPO HCTOUHHKAa SHEP WIM CMHHTe38a CHeWMPUYeCKUX MpejlecTBeEHHHKOB } 
HHKOTHHa — OCTaeTCH MOKA OTKDbITbIM. 

MoxHo nodlaraTb, 4TO WIA CHHTe3a HHKOTHHa B pacTeHHH MOryT OpiTb Hc- 
NOJIbSOBaHbI pasHble BelleCTBa, CTeMeHb HM HHTCHCHBHOCTH HCIOJIb3OBaHHA KOTO-> 
PbIX OOYCJIOBJIMBaeTCA CMOCOOHOCTHIO HX K MpeBpalieHHIO B TeX HJIM MHBIX peakUM- 
ax oOMeHa. B uacTHocTH, B TOM Clyyae, Kora B Ka¥ecTBe HCTOUHHKa pajsHo-- 
aKTMBHOrO yrsieposa Obisla BasaTa ykcycHaA KHCJOTa, OblJia OOHapyxKeHa HaH-) 
OouJIblad PpalWoaKkTHBHOCTb B HHKOTHHe. OTO yKa3blBaeT Ha BO3MO2XKHYIO poulb, 
YKCYCHOHM KHCJIOTbI B KauecTBe OJHOFO H3 MpeWIeCTBeEHHHKOB B CHHTe3e HHKO-: 
THHAa. 


MuctutyT Onoxumun um. A. H. Baxa TloctymHs10 
AxkajlemHH HaykK CCCP 17 XII 1957 


HMTHPOBAHHAS JIATEPATYPA 


1T.C.Wabuu8, @u3non. pact., 2, B. 6, 573 (1955). 2 A. A. UImyx, Xumna Taba: 
u maxopku, M., 1938. 
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Wornangn Akanemun HaykK CCCP 
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BHOXHMH Al 


b. H. CTEMAHEHKO u JI. H. BOBPOBA 


O ZSC— HOBOM «]IPO)K)KEBOM> CTHMYJIATOPE CEPAE4HOM 
JIEATEJIbHOCTH 


(ITpedcmaseaeno axademukom A. H. Onapunoim 4 I 1957) 


B pauee ony6OIMKoBaHHol padote, mpoBesxeHHoli copmectuo c T. M. Typnae- 
BIM (*), MbI CoOOmlaIM 0 OoubuOl adpeKTHBHOcTH mpenapata Harpuli- 1d 
Mp eHCTBHH Ha CepAlle JALYOIKU, paOoTa KoTOporo G6plJla pesKo CHWXKeHAa Mpel- 
BapHTeJbHOH AsMTedbHOH (1,5—2 cyrTok) nepdy3uei pacrBsopom Puurepa: 
0,1% pacrsop Harpuli-T®® ypennmunpan amnumryzy coKpamennii ceplua 
B 1,5—2 u Ooslee pasa HU MoMep2%KuBas ee B TeYeHHe HECKOJbKUX uacos. J[pyrue 
dbocbopHIupoBaHHble rekcospl: 6-cpocdarT rsoKo3bl Hu 1-cpocdbaT POKO3bI, a TaK- 
2Ke CMeCb TJIOKO3bI C HeOpraHwyuecKkuM (ocdaToM oOKa3bIBaJiH Ha MUOKaplL 
HeCpaBHeHHO MeHbIUMH WM OUeHb OBICTpo (B TeYeHHe HeCKOJIbKMX MMHYT) Wcue- 
salou sddexkt. OpykKTo3sa u cMecb *pyKTO3bI Cc HeopraHHyeckHm doccbatrom 
B JaHHbIX YCJIOBHAX He OKa3bIBaJIM BJIMAHUA Ha paOoTy cepa. 

Bouvlee cHJIbHoe JelictBue Hatpui-]}P® no cpaBHenuio c Apyrumu docda- 
TaMH CaXapOB HaM Ka3aJIOCb MOHATHBIM, MOCKOJIbKY WudocdaT PpyKTOSb! ABIA- 
eTCA HanOoJlee eWMKJIM3HpOBaHHbIM docdaToM, HaHOoJlee «NOATOTOBJIEHHBIM» 
K paculenJieHvio yrulepoqHol Wenw B riaMKONMTHYeCKOM Mpolecce (?). Bmec- 
Te C TeM HCKJIOUNTeJIbHO OOJbUIOM pa3pbIB B StpdPeKTHBHOCTH MOHOocarTos 
CaxapoB HM Audochata (pyKTO3bl HEBOJIbHO HaBOJMJI Ha MBICJIb, He COMep2KUT 
JM Halll mpenapat Hatpuu-P®D eme Kakve-1M60 BHICOKO AaKTMBHbIe IIpH- 
MeCcH. 
 [Ipuroropiaembli Hamu Jia JaOopaTopHbIx WM KJMHMYeCKuX Weteh Harpun- 
H®® (*) cofepxan nocae mHopuMbHOH cyuIKH oKONO0 98% U3BeCTHBIX Be- 
WlecTB: HaTpHeBylo coJlb udoctata dpykKTosbl, xNopu, uw cybipaT 
HaTpus, Heopranwueckui docpar u TpyqHO yyasemyio Bulary. Mccuie- 
WoBanve MpemapaTa MeToJoM Xpomatorpaduu wa OyMare NoKasaJo, YTO TIpH- 
MECAMH ABJIAIOTCA Tak2Ke PoccorMWepHHOBaA KUCJIoTa H B HEKOTOPbIX CepH- 
ax 6-cbocharhpyKtTosp. Bce 3TH npHMecH B HeOOJIbINMX KOHIWeHTpalwax He 
O6laaioT CKOJIbKO-HHOYAb 3HAUHTeJIbHBIM JelcTBHeM Ha CepAlle. IIpuxogusoce 
IyMaTb O TOM, He coslepxatca mH B Harpui-J[O® BricokoakTHBHble IpHMech 
B CTOJIb MaJIbIX KOJIM4YeCTBaX, KOTOPble He YlaeTCH OTKPHITh OObIMHOM XpoMaTO- 
rpadvel, Ges npesBapHTe/IbHOFO KOHIeHTPpHpoBaHusA HX Ha acopOeHtax. Jia 
pelieHHaA MocTaBJeHHOH 3aayH Mbl MpOBeJM pA ONBITOB, B KOTOPbIX IIpM pas- 
muuupix pH o6pa6atpiBasu pactBoppt Harpui-O® axruBupoBanHbiM yruem, 
SMOUpOBasIH alcopOupoBaHHble MpHMeCH MpH pa3HbIX YCJOBMAX MH 9JOaTbI 
fokBepraiH Xpomatorpabuyeckomy u3syveHuI0, CompoBoxaemomy OMosOrH- 
WeCKHM KOHTpOJlem (¥3y4eHHeM JeHCTBUA Ha Cepflle) 9J0aTOB MATeH C XpOMaTO- 
rpaMM. : 

B pesyJbTate AIMTebHOM paOoTbl, B Mpolecce KOTOPOH MHOFOKpaTHO H3Me- 
HAJIMCh MpHeMb! aXcopOuHn, INOWMU, MocJefytoulero ocakKenuA, a TaK2Ke MHO- 
POUMCJICHHbIe paCTBOPUTeIH JIA XpoMaTorpapu U MeTO/bl oOuapyKeHua NATEH, 
HaM YaJIOCb BbIJeHTb BeLeCTBO, KOTOPOe OKasaJIOCb OAHOPOAHBIM MPH MoCuJe- 
WYIOWMX MOMbITKaX efo XpoOMaTorpadHueckoro paseseHHA, STO BeIeCTBO, 
BbICOKOaKTHBHOe (B KOHILeHTpaluu mpumepuo | : 100 000), ocoOeHHO TIpH HCHBI- 
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TaHHM Ha YTOMJICHHOM Cepflle, Mbl BpeMeHHO O TOYHOrO YCTAaHOBJIeCHHA ere 
CTPpOCHUA, Ha3BaJIM YCOBHO HO ero MponcxoxeHuIO HW OMoMOrHYeCKOMy eH! 
crpuio — Zymostimulator cordis, coxpamenHo ZSC. | 

Tlomyuusp 9ToO BeleCTBO B «XpOMaTorpaduyecKH YHCTOM» BHJle, Mbl CMOIIE 
ycTaHOBHTb ero XHMHYeCKYy!O MpHpoyy. 

Hue jlaerca KpaTKoe onucanue BbijeteHua ZSC us npemapata Audocdharé 
(PpYKTOSbI, 13 pork *KeBol CbepMeHTaMHOHHOM CMeCH, a TaK2Ke OMpeseeHUA ere 
XHUMMYeCKOM MpHposbl H OuoMOrMuecKOrO JeHCTBHA. 

Bu gmendmenne OapneBHx come, comnep xamux ZSC, Hu: 
mpenapata wudochara bpyktos3u. | xr Ba-conn quhochare 
cpyKTosbl pacrsopserca B 1,5 1 2 N HCl, u pacrBop o6paarpwaerca 100 1 
yraa OY-kucbplt B TeveHve | yaca. SaTeM yroulb OT@HIbTPOBbIBAaeTCH| 
TIpOMbIBaeTcA BOMOH, MOAKUCMeHHOH fo pH 3, u u3sBmeKaerca 200 MJ 9JIION 
pytourei cmecu no Ka6n6y, Jlenwoapy u Kapyunu (*) 3—4 pasa mpu pH 8. 

V3 o6beqMHeHHbIX MOJYYeHHDIX 9KOATOB OCaxKaeTcCA OcaOK OapHeBbly 
cone. K amoaty yo6apnserca 1/, o6bema 50% pacrBopa Ba(CHsCOO)s:; 
WU pacTBOp JOBOAUTCA KOHL. ComMHOH KUCMOTOH Wo pH 4. HepacrBopusBuiniics 
OcaOK OTeIAerca, H pacTBop LoBogurca 10 pH 8,5 nacbiljeHHbIM pH KOMHAT! 
HOH TemMepatype pactBopom Ba(OH):. BpimaBuimi ocaqoK OTeAeTCA, NPOMbl| 
BaeTCA BOOM HW CIMPTOM HM BbICy WMBaeTCA. | 

Bu wketmeHue GapuneBHx comelH,cozepKamux ZSC, ug 
Lpomx«esBohH bepMeHTanHOHHOH cmecnH. | kr caxaposi 
COpaxKuBaerca MMBHbIMH pork Kam HWKHETO OpoxKeHuA B MpHCyTCTBHH (oc 
(pPOpHOKUCIOrO HaTpHA ABYX3aMelleHHOrO, cocopHOKucOrO KaJIHA OLHOSaMe, 
ULe€HHOrO HW TOMYyOa B OCHOBHOM 10 Hel6epry u Kobemto (°). [locuie okoHuaHH 
cbocbopumupoBaHHuA Ocaxkaetca GemoK (qo6aBmeHHem 50% pacTBopa TpuxJOp 
YKCYCHOH KHCJOTHI), KOTOPbIM OTAeIMeTCA. SaremM K pacTBOpy AoOaBssaerca 100 ma 
Kony. HCl, u pacrsop o6pa6arpipaercn 160 r yrasn OY-kucbli B TeveHY 
1 yaca. Yromb oTdusIbTpOBbIBaeTCA, MPOMbIBaeTCA BOMOH, MOAKUMCIeHHOU Ji 
pH 3, u usBaekaerca 320 mua. sroupyroluleH cmecu 10 Ka6u6y 3—4 pasa. V: 
TIOJLYYCHHBIX 3/KOATOB, CJIMTbIX BMecTe, MowyuaeTcA OCaOoK OapHeBbIx couel 
Tak 2%Ke, Kak HW pH nowyyeHuu ZSC u3 mpenapata Aucocdata PpyKrTospbl (cm 
BbIUe). Ocatka OapHeBbIx COMeH MPH NOWYYeHUU 3 WpOxKeBOH cbepMeHTAaLLHOH 
HOM CMeCH BbIJeAeTCH OObIWe, YeEM MPH NoOWyYeHuUM U3 Oapuh-JLOO; opnak: 
moculeqyroulee BbIWeeHHe ZSC v3 OapHeBbIxX COeH, NOMYYCHHDIX M3 Mpemapara 
Oapuh-LO®D, ocyuectBIneTca merue, TaK KaK B 3TOM CJIyUae, MO-BUUMOMY | 
ZSC 3arpA3HeH TIPpHMeCAMHM B MeHbIleH cremeHH. 

XpomaTtorpagduyeckoe Bu AeneHUe ZSC. Bapnespie coin 
coyepxautne ZSC, BbleeHHble W3 Mmpenapatra GapneBol comm TPO yan *s 
JPOx2xKeBOK cbepMeHTalMOHHOM cmecu (upuH pH 8,5), nepepomarea WA mocie? 
dytoulero XpomatorpapupoBaHusa B HaTpueBble comu. 120 mr anausupoBaHHorG 
Ha OapHit ocaykKa OapHeBbix cose pacrBopsrorea B 0,3 ma 2 N HCl, u Capi 
KOJIMUCCTBEHHO OCaKaeTcA MpHOaBJICHHeM BbICUMTaHHOrO KOIMUeCTBa pacTBOpad 
NazSO.. Ilocae Helirpanuzanuuu 2 N pacrsopom NaOH cmecb yosogures J 
oSbema 2 Mil, u ocayqoK BaSOu orjenserca WeHTpudbyrupoBannem. [lowyuenubild 
PpacTBOP haHOCHTCA B BU HECKOJIbKHX TOPH3OHTAJIbHbIX MOOC, OMHOBPeMeHH 
c AM®, na HeckobKO sucTOB xpomaTorpaduyeckoli Gymaru seHHMHrpalcKolt 
M-4 (npompiro# B 0,1 N HCl, a 3arem B Boge) u xpomatorpadupyerca B 77% 
staHoe 40 vac. Ilocue BbicyliMBaHHA XpOMaTOrpaMMb! IIpOcMaTpHBaIOTCA Ha 
ybTpaxemuckone co creksiom Y@C-1. [louocni, mormoujaoume yLTpaduone- 
TOBbIN cBeT, C Reamo= 0,68, aioe 9KCTpPaKT, OONaaioulMli Ouowornueckoli 
AKTHBHOCTbIO Ha CepAle (CYA NO HCIbITaHHIO BOAHOPO 9KCTPakTa MATHA OJHOM 
M3 TlapaJWIe@JIbHbIX XPOMaTOrpamM), cogepxat ZSC. | 

Tlomocbl 43 HeECKOJIbKUX XPOMATOFpaMM BbIPesaiorcsd VM [Bax bl H3BIeKAIOTCH 
BogoH. Tlonyuenupiit pacrsop ZSC oKkaspipaerca xpomarTorpaduyeckn OLHOpO- 
HBIM IPH MOMbITKAX FO WaJibHeH Wero Xx poMaTorpaduyeckoro paseeHHA B pas- 
JIMYHBIX CHCTeMax pacTBopuTeleH (77% sTaHON, STAaHON — allerar aMMOHUA 
pH 7,5 stanon — allerar amMMOHHA pH 3,8). 
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lakoti XpomaTorpaduyecku OAHOpOLHbIi PacTBOp NIpHMeHAJICA TA usy4e- 
HHA XUMHMYeCKOH Npupoyn ZSC. 

O6uapyxeuue B ZSC ypauuna. IIpu uccleqopanuu cneKrpa 
MOrIOWleHuA pactBopa ZSC B yJbTpadHouleroBom cBerte OnII0 oOHapyKeHo, 4TO 
OH OOJlaqaeT H36uNpaTebHEIM MOPJOULEHHEM C MaKCHMYMOM pH 260 mu (puc. 1), 
XapakTepHBIM AIA aeHHHOBbIX HW YPpUAMHOBLIX coeqUHeHUIi. Jina pemenus Bo- 
Mpoca, ABJIAeTCA JIM STO CoeAMHeHHe NponsBo,HEM ypalluvia WIM aeHuua, 
KaK HB paOote Kanyrro, Jlemoapa u Ap.(°), Oba mpoBpemena oOpaOorTKa pacTBo- 
pa Opomom (6pomuHoit Bopoli). Kak BuqHO v3 puc. 1, MakcumyM norsomenus pH 
260 My. Hcue3aeT, YTO TOBOpHT O TOM, 

ITO COECHHEHHe ABJIAETCA MPOW3BONHbIM 
ypalusa. - AD iy. 

CreqyIouluM JoKasaTesIbCTBOM XHMH- 
iecKOH mpupose ZSC aBysica ruqpoms 
2fO JO ocBo6ox%xKeHHA MHpNMUAMHOBOrO G20 
dcHOBaHHA B 45% HC1O, 8 revenue 2 yac. 

4 NoCJleflyioulee XpoMaTorpadupoBaHieB ‘Y 

°HCTe€Me PacTBOPHTe/A H380NponaHod — G0 2 
muptT — 10 WN HCl (21:3:3). pu 

9TOM ObIIO OOHApy2XXeHO OHO MATHO C 

Ry = 0,61. Wapannesmuo c rugposusa- 


rOM XpoMaTorpadupoBaJIcA ypallus, Ko- 220 240 “0 £80 mp 
ropbid ume R; = 0,62, aqenuy u rya- agape 


HHH. 

| O Puc. 1. Kpuppie normomenua B yabTpacduo- 
TpehewtenHwe NeEHTOSBH. jeropom cpere pacrsopa ZSC. / — no 06- 
[lexto3a OlpeevaAacb C OPUHHOM IIO- pabdoTtKu Opomom; 2—mocae o6padoTKH 


accapTy (‘) qo HmocJie o6pa6orKH 6po- OpomMom 
MOM. MHTeHcuBHOe 3eJeHOe OKpalliHBa- 
HHe C OpIHHOM MocJIe OOpaOoTKH OpoMOM NOKa3aJlO NpHCyTCTBMe IeHTOSHI, CBA- 
3aHHOH C NMpHMHAMHOBbIM COeHHeHHeM. : 
Onpefhenteuue hocdopa. Onpefenauca KMCJIOTO- AOU Jb HB cpoc- 
bop npu rugzpouse B 1 N HCI npn 100° B revenue 15 Muu. uw OOmMM NocuJe CHKH- 
TaHHa, no Merozy OucKe u Cy66apoy. Ornomienve KUCJIOTO-saOH Ib HOrO cpoctpopa 
K oOujemy OblIO HalifeHo paBubim | : 2. 

Kak BHXHO H3 MIpHBeeHHbIX ONBITOB, CTPYKTYPHEIMH KoMNOHeHTamMu ZSC 
ABJIAIOTCA YpallH, MeHTO3a HU cbocopHaA KUCJOTA, NOJOBMHA KOTOPOH ABJIAeTCA 
KHCJIOTO-aOuIbHOH. Takum oOpa3om, ZSC MoxKHO paCCMaTpHBaTb Kak ypHJK- 
HOBoe 1pou3BoAHOe. Bo3smoxuo, uto ZSC aBssetca ypuwuEuocpatom (Y®), 
OAHAaKO [JIA OKOHYATEbHOTO CyKMeHHA OO STOM HYXKHO MpOBecTH JaJibHeHUHe 
MCCleloBaHuA cTpoeHua ZSC, BuacTHOCTH YCTaHOBUTb MeCTO CBA3H TI€HTO3bI 
OCTAaTKOB (poctopHol KHCJOTH, a TakK%Ke NpoBecTu XHMMYeCKyIO MH OnosorHue- 
CKy!0 MJeHTHuKalMIo Cc UMCTHIM Mpenapatrom YM, crumy.smpytoulee WetcTBue 
KOTOpOro Ha Cep/iile He onMcaHO. OlleHHBad NOWyYeHHble aHuble, HeIb3A TakoKe 
MCKJIOUHTb BOSMOXKHOCTb TOPO, UTO TEPMHHAJIbHBIM OCTATOK (ocoOpHOH KUCJIOTHI 
(a BO3MOX%KHO H [pyrve KOMMOHeHTHI) MOET ObITh CBASAH elle C KaKHM-JIHOO 
KOMIIOHEHTOM, KOTOPbIM MoKa He YaJlocb OOHapyKUTb. 

JLeaicrpue ZSCua cepAle. Onbirbl NpoBosAsINch Ha H30JIMpOBaH- 
HOM CepAle JIATyWIKH, aMIIMTya CoKpatenuii KoTOporo Obila CHMKeHAa JJM 
reJIbHOH mepdy3velt (B TeveHve 1,5—2 cyTOK) BO BJlax%KHOH KaMepe IIpH TeMIIe- 
patype 2—5°. ZSC uccneopasica B KOHMeHTpalluu mpHOmusutebuo | : 100 000 
(KOHILCHTPalluA BLIYHCJIAJIaCb Ha OCHOBaHHH onpefeieHHA Esgomp, pacTBopa ZSC 
A KoSPpuUMeHTa MOJIeKYJAPHOH SKCTHHKIUMH ypHAMHOBbIX IIpOU3BOAHBIX). Pac- 
TBOpbI UccsIeqyeMoro BellleCTBa BBOAMJIMCb B KaHiOJO, BCTaBJIeCHHy!O B wKeNy- 
foueK Cepia JATYWKH, B koMYecTBe | Mu. AmmuuTya CokKpallleHHH Cepfey- 
HOW MbILIIbI, perHcTpUpyeMas Pbla2KHbIM MeTOAOM, Bo3spacTaa B ],5—2 pasa. 

Buonorvueckad akTMBHocTb mpenapara Harpuii— TP ua usonMpoBaHHoe 
seplile mocie oO6pa6oTKH pacTBopa yrviem mpv pH 3 3HauNTeAbHO CHH2KaaCh. 
Ouwako elictBve mpenapatos Harpul-J[O®, mo-BuyMMOMy, HeJb3A CBeCTH 
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ulub K jlelicrBuio ZSC, Trak KaK B psye culyuaeB Mpemapar Harpuii- 10, 
ocBOOOX%KWeHHbI =OT HyKseoTHyoB Hu ZSC o6pa6orKohH yruem mpx pH 3, 
OKa3bIBall TOJIOXKUTeIbHBIN sppekT pH MpHMeHeHHH B TpaBMaTOJIOrMye-: 
cKol KauHuKe. Bompoc 0 MexaHv3me JelcTtBua Harpni-]}®® nu ero mpenaparTos: 
MpeAcTaBaeT OYCHb CJIORKHYIO MpoOJemy, MasleKO BbIXOAAULYIO 34 PaMKH Ha- 
CTOAMLeH CTaTbH. 

IIpu mpoBpeyeHHu u3svoJOrMyecKHX OMNbITOB Mbl OOpalllaJIHCb 3a KOHCYJIb-- 
Tauneh K T. M. Typmaesy, KOTopomMy BbIpaxKaeM rylyOoky10o OvlarojapHocrTp.. 


Jla6opatopusa du3HoulorMyecKOH XHMHH Tloctynuao 
Axajemuu Hayk CCCP 2 1 1957 
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Hornangn AKkanemun Hayk CCCr 
1958. Tom 119, Ne 3 


XHMHYECKAA TEXHOJIO‘HA 


“uen-Koppecnonjent AH CCCP HW. H. MJIAKCHH, C. M1. 3AHLLEBA uw P. I. IWA®EEB} 


KOJIMUECTBEHHAS MHKPOABTOPAAHOrPA®HS CJIOEB 
KCAHTOFEHATOB HA MNOBEPXHOCTH TAJIEHHTA 


MeroJoM MHKpoaBropayuorpaduu KavecTBeHHO yCTaHOBJIeHO HepaBHOMep- 
Hoe paciipefleleHve PJIOTAUHOHHbIX peareHTOB Ha NOBEPXHOCTH YACTHL Cy IbPU- 
/HBIX MHHepaJIOB KpyMHocrbio 43—500 » c o6pa30BaHHeM B OTMeJIbHBIX CyUaAXx 
mowHesioes (*°). B HacTosmelt padore Jana KosMueCTBeHHaA OlleHKa CTeneHH 
HEOJHOPOAHOCTH NOKPbITHA C*PJIOTAWMOHHBIMH COOHpaTeJAMU MOBepXHOCTH YacTHIL 
raJieHiTa pa3sMepom 200—500 yu, Cc MpHMeHeHHeM KOJIMYeCTBEHHOM MUKPoaBTO- 
paduvorpagun. 

Payuorpadupopabue CJloeB Ha YaCTHUAaX MpOu3BOAMMO0Cb, COriacHoO MeTOLUKe 
KOHTpacTHOM MUKpoaBTopasMorpadun (*), NO MOYepHEHHIO pasMUHbIX yuaCTKOB 
MHKpoaBTopayvorpamM, oOllpesesisemMomy MuKpodoTometpom M@-2. JIna onpe- 
AeJeHHA 3ABUCHMOCTH MJIOTHOCTH NOYePpHEHHA palMorpaduyecKHX OTMeUaTKOB OT 
AKTMBHOCTH YaCTHI TIpHMeHAJIMCh STAJIOHbI C OMpeeJIeHHbIM KOJIMYeCTBOM pea- 
reHTa, KOTOPble 9KCIOHMPOBaJIMCb OJHOBPeMeCHHO C H3YYaeMbIMH YacCTHWaMu Ha 
OJHOH HW TOM %e miacTHHKe. 

| J(u yMeHbIUeHHA perpeccHH CKpbITOrO M300paxKeHHA MaCTHHKH IKCMOHUpO- 
BaJIHCb pH Temuepatype 10—12° B cyxom Bo3qyxe. OHOBpeMeHHO 39KCNOHH- 
| pOBaJICA KOHTPOJIbHBIH OOpasell TOTO %Ke coctaBa. B culyyae MaJIbIX AKTHBHOCTeH 
OOpaslloB H HeEOOXOJMMOCTH B CBA3H C STHM JJIHTeJIbHbIX 9KCMO3HILMH KOHTPO- 
JMpoBaJlaCb BeIMYHHA ONTHYeECKOM MJIOTHOCTH ByaJM coTorpaduyeckoro co‘, 
WA “ero, C WeJb}O COMOCTaBJICHHA, IPH coOsOeHuu Tex 2%Ke ycsoBuH oOpada- 
THIBalacb HeOOJIYYeHHaA TlacTHHKa. 

Jimi WCnOJIb30BaHHA JIMHeHHOrO yuacTKa CeHCHTOMeTpH4eCKOH KpH- 
BOH oOlpeesAJIHCb 9KCHO3HIMH, Malollve HOPMaJIbHbIe MOTeEMHEHHA dorTo- 
amysJibcHH. Ilo pe3yJbTaTaM POTOMeTPHpOBaHHA CTPOWJIHCb Be KpHBbIe MJIOTHO- 
cTeH MOTeCMHEHHA: OHA AIA HanOOJbWIMX MIoTHOCTeH, ApyraA [IA HavMeHb- 
mux. Ilo pe3yibratam PoTOMeTpHpOBaHHA MHKpoaBTopaMorpaMMbl, MMeroule 
OOJaCTb HOPMAJIbHBIX MOTeCMHeHHH (He MpeBbllwaowux 2,0), crpowsiach KpuBaAd 
pacnpeyevleHHa. ; 

A6coJNOTHadA MJIOTHOCTh MOKpbITHA OTJeJbHbIX YYaCTKOB MOBepXHOCTH 4a- 
CTUIL OMpefesAacb MO MJOTHOCTH MOTeMHEHHA MUKpoaBTopayMorpaMM IyTeM 
COMOcTaBJIeEHHA C MJIOTHOCTbIO NOTeMHEHHA 9sTasioHa. JlyumMMu palvoakTHB- 
HbIMH HCTOUHHKaMH JIA KOJIMYeCTBEHHOH pakvorpauu ABJAIOTCA paHoaKTHB- 
HEIe MOHOCJION (°). 

PanHee HaMH ycTaHoBJieHbI (*) yCJIOBHA, Ip KOTOPbIX Ha MOBeEPXHOCTH IJla- 
CTHHKH XUMMUECKH YHCTOLO 30JI0Ta OOpasyeTCA aCOPpOMMOHHBIM MOHOMOJIeKy JIA p- 
HbIi CuloH KCanTorenata. PoTromerpHyeckHH aHaJH3 aBropasMorpaduyeckoro 
oTMevaTKa MOKa3aJI MOJIHYIO OMHOPOAHOCTh yKa3aHHOTO 9TaJOHa. 

Jina aOcos0THOH OeHKM WHTeCHCHMBHOCTH H300paxKenuA Ha aBTOpavorpam- 
MaX YUHTHIBAIMCh KoopPuUMeHTbI OOpaTHOro pacceAHHA MaTepHaJia, Ha KOTOPOM 
ajlcopOuposasica pearenT. Ouenb OM3KHe SHAYeHUA 9THX KOSpPPUUMeHTOB (QA 
PbS 67%, naan Au 65%) no3sBOJISIOT NPAMBIM CpaBHeHHeM IIJIOTHOCTH MOTEMHE- 
HUA Ha palWorpaMMax UacTHIL raJleHuTa M SOJIOTOK MJlaCTHHbI USMepUTb KOwH- 
YeCTBO MOJICKYJAPHBbIX COeB KCaHTOreHaTa Ha y¥acTKaX NOBePXHOCTH YaCTHIL. 
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Ha puc. | npeqcraBsieHbl! KpHBble pacmpeseseHHA NOTeMHEHHH MHKpoaBTo™ 
payuorpamnp! (/) H pafMorpaduyeckoro oTMeyaTKa 3OJIOTOH MJlacCTHHbl C MOHO- 
CJIOMHbIM MOKpbITHeM (2) 9THJIOBbIM KCaHToreHaTom c S*°. 

Jlosupopka pearenta WIA Clyuad, MpeycTaBJeHHoro Ha puc. |, paBua 100 r/t. 
AuaJIH3 KpHBOH MOTeMHEHHA TO3BOJIAeT OMpeAeNHTb UYHCIO MOJIeKYJAPHbIX 
CJlOeB Ha YUaCTKaX MHKPOaBTOpaHOrpaMMbl HW YCTAHOBHTb KoadpHUneHT HepaB- 
HOMEPpHOCTH paclpesesieHHA STHJIOBOrO KCaHTOreHaTa Ha MOBepXHOCTH TaJle- 
HuTa. BapwallHouHblli KospPUUNeEHT HepaBHOMepPHOCTH MOKPbITHA TaJieHHTa 9TH- 
JIOBBIM KCaHTOreHaTOM cocTaBuseT 168%. 
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I]ioTHOCTh NOTCMHEHHA OTIEJIbHLIX YYaCTKOB MUKpOaBTOpadMorpaMMbl paBHa | 
IIJIOTHOCTH MOTCMHEHHA BYaJIH, UTO YKa3bIBaeT Ha OTCYTCTBHe peareHTa Ha aH- 
HBIX yuacTKax. IloBbiiweHHe JO3HpOBKH 9THJOBOrO KCaHToreHata B 3 pa3a He 
IpHBOLUT K MOABVIEHHIO CIJIOWHOFO MOKpbITHA YaCTHIL peareHToM, a crocoOcrT- 
BYeT JIHUIb YBeJMYCHHIO KOSPpUUMeHTa HepaBHOMEPHOCTH Jo 385% . 

Kak noka3biBaeT MUKpoaBTopadMorpaduyeckoe HCCJeqoBaHve, OyTHJOBbIN | 
WM W30aMHJIOBbIH KCaHTOreHaTbl Tak?%Ke pacnpefleJAIOTCA HepaBHOMepHO Ha MO- | 
BepXHOCTH 4aCTHIL raJienHTa. YMeHbIweHHe HepaBHOMepHOcTH HaOsOJaeTcAa 
B culyyae CO“eTaHHA JBYX pa3JIMUHbIX KCAHTOFeHaTOB. 

Ha puc. 2 npescraBjleHa KpHBad MOTeMHEHHA MUKpoaBTopawvorpaMMbl 4a- 
CTH, rasleHuTa, OOpaOoTaHHbIx cmecbio (1: 1) sTHOBoro uM 6yTHMOBOTO KCaH- 
TOreHaTOB Ip CyMMapHOH JosuposKe 100 r/r. [[pupeqenHas KpuBaad xapakTe- 
pu3syerT Coulee paBHOMepHoe NOTeMHeHHe MMKpOaBTOpasNorpaMMbl U, CJleqoBa- 
TeJIbHO, Oojee paBHOMepHoOe pacmipeseseHHe KCaHTOreHaTOB Ha MOBepXHOCTH. 

KoacdbpulneHt HepaBHOMepHOCTH CHH2Kaercs B 3TOM CJIy¥ae Jo 73%, 3a CUeT 
yero YMeHbllaeTCA MJoulalb YYaCTKOB, He 3aHATbIX peareHTOM. Sto ABJeHHe 
OOBACHAeT, MO HeKOTOPOH CTeMeHH, NOBbIWeHHe sOTAMMOHHOrO UsBJIeUeHHSA | 
B CJly¥ae COBMECTHOFO JeHCTBUA ABYX CYyJb*ruApHIbHbIX CoOuparesel. | 


Tlocrynusio 
18 XII 1957 | 
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PEOJOVH A 


K. HW. TEPEHYYK 


O THMAX COOTHOLIEHHH COBPEMEHHOHM OPOrPA®HH PYyCCKON 
PABHHHbI C TEKTOHHYECKHMH CTPYKTYPAMH MJIAT®OPMBI 


(ITpedcmasaeno axademuxom A. A. Tpueopoescim 2 XI 1957) 


B coppemMeHHoi reomopdoviornyeckoli JMTepaType OOblMHO pa3sMualOT Ba 
rHIla COOTHOMWEHHH TEKTOHHYCCKHX CTpYKTYp C COBPeMeHHbIM pewIbedpoM: a) mpa- 
MbIe, KOra POPMBI peJibetha COOTBETCTBY1IOT (OPMaM TEKTOHMYECKUX CTPYKTYp, 
r. €. AHTHKJIMHaJIbHble CTPYKTYpbl BbIpaxKeHb!l NOJOMRKUTeIbHLIMM cbopMaMu 
oesIbetba — rpAaMH, XOJIMaMH, BOSBbILICHHOCTAMH, a CHHKJIMHaJIbHble — KOTJIO- 
3MHaMH, JOJIMHaMH, HH3HHaMH, H O) OOpaTHble, HJIM HHBeEPCHOHHble, B TeX CJy- 
1aAX, KOra POpMb! peJibeca He COOTBETCTBY1OT (POPMaM TEKTOHMYECKHX CTpyK- 
ryp HU aHTHKJIMHaJIH MpecTaBJIeHbl MOHW2KeHHAMH, a CHHKJIMHaJIM — BO3BBI- 
MeHHOCTAMH. B nocJieqHeM CJly4ae MOJlaraloT, UTO OOpaTHble COOTHOMICHHA MEK LY 
9eJIbEMOM HM CTPYKTYPOH co3faHbl JeHyalMOHHbIMH NpolleccamMH — BbIBeTpH- 
3aHHeM, Spo3HeH, aOpasHelt u T. I. 

Msyyenve paOoT no reosloruH WH TeKTOHHKe Pycckoli maaTpopmbl oKa3bl- 
3aeT, UTO B JeHCTBUTeJIbHOCTH THMbI Oporpavyeckoro BbIpawKeHHA TeKTOHHYE- 
2KUX CTPYKTYp 3Ha¥HTeJIbHO pasHOOOpasHee HM CJIOwKHee, YeEM 9TO NPHHATO 
SUMTATb. 

Ilpexye Bcero HeOOXO2HMO OTMeTHTb, YTO JaxKe B CJlyYadx MpAMOro CoOT- 
3ETCTBUA (pOpM peJlbetla TEKTOHHYECKHM CTPyKTYpaM peKO HaOOaercA MOJ- 
Hoe COBMajleHHe HX KOHTypoB HW mpocTupanHi. Tak, Hampumep, Boponexkckaa 
AHTeK H3a OOJIaflaeT CeBepo-3alaHbIM MpOCTHpaHHeM, a COOTBETCTBYIOWLaA 9TOU 
aHTeKJIM3e CpeHepyccKaA BO3BbILMeHHOCTh MMeeT NOYTH MepHAMOHAJbHOe Mpo- 
CTHpaHHe, 3aXoJA K TOMY Ke CBOMM CeBepHbIM KpaeM Hi B OOJIacTb MocKkoscKoli 
cHHekIH3bI. [lofoOuble ABJeHHA HaOJOaIOTCA HW B OTHOWICHHH CMHKJIMHaJIbHbIX 
CTpyKTYp MH Hu3MeHHocTeli. I[puyqHenpoBcKax HU3MeHHOCTb B OOnIeM MJaHe 
cOOTBeTCTByeT YKPaHHCKOM CHHEKJIM3e, OHAKO OCeBbIe 30HbI UX COBepPIIeHHO He 
copnajlaioTr. B To BpeMA KaK OCeBaH 30HA CHHEKJM3bI NpOXOAUT MpHMepHo No 
munuu Ilonrapa — Jloxpuua (*), mosoca HanOoJbuiero noHMxKeHUA IIpuqne- 
MpOBCKOli HH3MeHHOCTH Npvypoyena K JouMHe J[nenpa, T. e. IpOXOAUT No CKJIO- 
Hy YKpaHHCKOrO KpHCTaJJMYeCKOrO ULMTA. 

Takum o6pa3om, B THe MpxAMOro BbIPaxKeHHA CTPYKTYp B pedbede cuielyeT 
pas IM4aTb [Be pasHOBHHOCTH: IpAMY}0 CMEelLeHHY10, Korjja COBpeMeHHaA Opo- 
Ppaduad, coBlayaA B OOWMX YepTaxX CO CTPyKTYPOH, He CXOMMTCA C HeH B KOHTY- 
pax, B MpocTHpaHWH HW MoOsO%KeHHH oceBbIX HHH (Cpesuepycckan u IIpuane- 
MpOBCKad BosBbliweHHocTH, IIpufuHenpoBCKad HH3MeHHOCTb HM MHOTMe MeCTHBIe 
eTpyKTypb! Bouro-YpasJbcKolt oOlacTu), H MpAMyt0 COBMeleHHYy10, Kora TEKTO- 
HMUeCKHe CTPYKTYPbl MH COOTBETCTBYIOMMe HM CpOpMb! pedibeda MOJIHOCTHIO COB- 
maaor B KOHTYpaX M MpocTupaHMAax oceBbix WHHHi ([IpHasoBcKaA BOSBbILICH- 
HocTb, )Kuryu  HeKoTOpbie MecTHEIe crpyKTypbI Bosro-YpavbcKoli oOnacrH). 

B 6obuIMHCTBe CuITy4uaeB CMellleHHe Oporpaduu 0 OTHOWEeHMIO K CTpyKType 
BbISbIBAeTCA TCKTOHHYCCKHMH TIPpHYHHAaMH: H3MeHeCHHeM KOHTYPOB CTPyKTyp B 
mpollecce UX pa3BUTHA; HMeHHO STHMM TpwyHHamMu OOyCJOBNeHO CMelILeHHe 
[IpuyuenpoBcKol HH3MeHHocTH, CpefHepyCCKOH BOSBPILMeHHOCTH WH MHOTHX Apy- 
THX 3JIeMeHTOB oporpadun PyccKol paBHHHbI NO OTHOIIeHHIO K COOTBETCTBYIO- 
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IMM CTpyKTypaM. OyHaKO BCTpeyaloTCA TakxKe CMeLLeHHA, BbIsBAaHHbIe LeHy]a- 
unveli. Hariaguble MpHMepbl 3TOrO poa MaloT HaM OporpadHyuecKHe YCTYIbl 
Crasmurpasckoro mpaBobepexpx Bosru u cepepa IIpwkacnuickoH HH3MeHHO-" 
CTU, 3HAUHTEJIbHO CMeCLeHHbIe MOpCKOM aOpasHeli H pedHOH spose — MepBbIi| 
K 3amayly, BTopoli K ceBepy oT oOycoBuBIWMX HX CrasuurpagcKoro u IIpuKac-: 
nulickoro cOpocos (1, °). CMemleHHe oporpaduyeckoro ycryna BasfalicKon Bo3-: 
BbIICHHOCTH MO OTHOILMeHHIO K Kpecrel{Komy pa3JloMy KpHcTaJIM4eckoro Py Ha: 
MeHTa TOxXe oOOycJOBJeHO AeHyalMOHHbIMH MpolleccaMu. 

Eme 6oJbuIMM pasHooOpasveM OTJIMUaeTCA HHBepCHOHHbIM THM OTHOIMeHHH | 
oporpaduu u crpyktypbl. Bo-nepsbix, Ha PyccKol paBHuHe HMelOTCA OONACTH, , 
B KOTOPbIX COBPeMeHHad NOBEPXHOCTb HaKJIOHEHA B OHY CTOPOHY, a MOBEPXHOCTb > 
KpucTaJMuecKoro cbyHAaMeHTa MH HalacTOBaHHA OCaOUHbIX NOpos oOsaaror | 
laeHveM B IpAMO MIpoTHBoNOOx*KuHyt10 cropouy. Ilpumepbl TaKHX COOTHOIIeHHH | 
JaioT HaM CeBepo-3amak MU ceBep PycckoH paBHuubl. M3BecTHo, Halpumep, UTO) 
COBpeMeHHaA MOBepXHOCTb CeBepo-sanafa PyccKol paBHHHbI OO/lalaeT OOULHM | 
YKJIOHOM K ceBepy, B cTropoHy @uucKoro 3auHBa u JlagqoxcKoro osepa, YTO) 
nowuepKuBaeTCA HampaBsieHvem ouIMH pp. BosxoBac Jloparbio, Hapspt c Besu-) 
Koh u Jlyru; B TO %e BPeMA NOBePXHOCTh KpHcTaJIMYecKOrO (PyHaMeHTa, Tak} 
2Ke Kak HM MepeKpbiBalollve ero OCaOuHble HalllaCTOBaHHA, HaKJIOHEHbI K Ory, 
B cropony JlarBulickoli ceqoBuHbl. [loqo6Hoe cooTHOWMeHHe HaOsmOfaeTcCA H H 
ceBepe Pycckoit paBHHHbI, COBpeMeHHad MOBepXHOCTb KOTOpOli OGJlaaeT M0- 
KaTOCTbIO K CeBepo-3alaqy, 4TO MOMvepKUBaeTCA HalpaBJeHHamMu CeBepHok 
Jipuner u Mesenu c Bawikol, Tora Kak KpHcTaJJIMYecKHH tbyHaMeHT MH ocaou-+ 
HbIM MOKPOB STON YaCTH MJaTPOpMbI MaaoT Ha IOFO-BOCTOK. 

TakKoH THM COOTHOWeHHH OporpadH HW CTPYKTYPbI MOXHO ObIO Obl HaSBaT 
IIPOTHBONOJIOKHO HallpaBJICHHbIM; HET HEOOXOJMMOCTH JOKa3bIBaTb, YTO TaKOr’ 
poda COOTHOMIeHHA CO3alOTCA TEKTOHHYeCKUMH JIBYXKCHHAMH, a He Jenylalluek 

Bo-BTopbIx, HMelOTCS Cyly4uaH, Kora Ha TeppHTopHu PyccKol paBHHHb! TeK 
TOHMYeCKHe BNaHHbl MpelcTaBJIeHbl B COBPeMeHHOH Oporpadun OTUeTJHBC 
BbIPa2KCHHbIMH BOSBbILIEHHOCTAMH. IIpHmMepom nosoOHOH HHBeEPCHH MOET CJ 
X%KUTb OOJacTb [layemcKoro mporu6a, MpescTraBJeHHad B COBpeMeHHOH oOporpa 
cdbun Kepexcko-Uem6apcKkolt Bo3BbIINeHHOCTbIO, BOSHUKIMeH Ha aHTHKJHHaJdb4 
HoH crpyKtype KepeucKxo-UemGapckoro Basa. J{pyrum npumMepom MoxeT OBIT: 
Pasopckad CHHeKJIH3a, MpecTaBJIeHHadt B COBpeMeHHOM peJibede Bepxuekam+ 
CKOM BOSBbIMIeHHOCTHIO. MHoro MpHMeposB MosOOHoro pola ator MecTuble CTPyK+ 
Typb! Bouro-Ypaspekoh oOsactu (BaBsunckaa, Baiiryranckaad u Jp.). 

Tum WHBepCHH, MpecTaBseHHbIM NOOOHKIMA TIpHMepaMH, MOXHO Ha3BaTb) 
3ePKaJIbHbIM, MOCKOJIbKY 3eCb HMee€T M€CTO HHBEPCHA He TOJIbKO Oporpadyy, | 
HO H CTPYKTYP OCaMOuHOrO NOKPOBa NO OTHOWEHHIO K KpHCTaswiMuecKomy dy Ha-) 
MeHTy. Orciofla CuleqyeT, YTO HM 3epKaJIbubIM THI MHBePCHH CO3qaeTCA TEKTOHU-: 
yeCKUMM JIBUKeHUAMH. | 

B-rpeTbux, Ha PyccKoli paBHuHe HMMeIOTCA BOSBHILeHHOCTH, MPpHypoueHHEle: 
K MOJIOJbIM, M€30-KaHHOSOHCKUM BiaWHaM, CKJlaquaTblli (byHaMeuT KOTOPbIx 
mpunoguat. [Ipumepom Takoro pola MOXKeT CJyKUTb BOSBHILIeHHOCTh Pacroube 
B 3anaquon Ilogouuu, pacnosararoujaica B oceBol 30He JIbBoBCKO-JlIO6MHCKO 
MeJIOBOH MYJIbIbI; 3TA BOSBBILNEHHOCTh JO MoCJeqHero BpeMeHH paccMaTpHBa- 
JlaCb KaK THMMUHbIH IPMMep SPosHOHHOH HuBepcuu. Ognako rry6oKuM Oypeniem. 
3fecb OOHapyxeH mo 1200-merpoBoli Tomei 1OpCKHX HM MeJIOBLIX OTJOXKeHHE 
TMCJOUK POBaHHbI CHJlyp, CBHACTEbCTBYIONMH O HaJIHYHH MO], BOSBbILLeHHOCTbIO. 
Pactoube rtyOoko norpe6eHHoro HH%xKHeNaeosolicKoro Kpsxa (7). Takum oOpa- 
30M, YNOMAHYTaA BOSBBILNeHHOCTb XOTA M pacnoJlaraeTcA B OCeBOl 30He MporHoa, 
Bce 2Ke UMeeT OYeHb PyOOKMe aHTHKJIMHaJIbHbIe KOPHM, YXOMAUMe B HH>KHeMAa- 
JleO3OHCKy!0 CTpykTypy. Orciogla culekyer, TO AenyJal\Monnad WpenapupoBKa 
BOSBbIIMeHHOCTH Pacroube ABMJIaCb pe3yJIbTaTOM BOCXOMAIMLUX TeKTOHHYeCKHX 
WBHKeHMH MorpeOeHHOro MaseosoucKoro KpAxKa, U NOSTOMY Takolt THI oporpa- 
cpuyeCKOH HHBePCHH MOXHO ObIIO Obl Ha3SBaTb BO3POXKCHHLIM. 

Hasmune B03 Pork eHHO oporpauu mpesnodaraeT cyllecTBoBanve morpe- 
OeHHBIX KPs2Kell, 3aMaCKHPOBaHHBIX B HacTosmLee BPeMA TOJILAMH OCaOUHbIX 
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OTJIOXKEHHH, 3aNOJIHAIOMHX BaXMubI HW WPeACTaBJIeHHbIX HU3MeHHOCTAMN. IIpez- 
MOJORKEHNE O CykeCTBOBAHHH MorpeOeHHEIx KpaxKeli Oblio, KaK H3BeCTHO, Cyle- 
jlaHo Oouiee 60 ner Hasay A. I. Kapnunckum (*), BbICKa3aBLIMM Joraky o mol- 
3€MHOM NposouxKennu Jloneykoro KpsxxKa Ha wro-BocToK. B uate BpeMaA 93TO 
MpofoJakenwe KpA2%Ka NOKa3aHO OYPOBbIMM CKBaX%KHHaMH, MPoOCJeAMBUIMMM ero 
No Actpaxanu (*). Ycranopsieno TakxKe Haviinune MOPpeOeHHBIX Masleo30HCKUX 
CTPyKTYP B oCHoOBaHHM KyOano-Asosckoli Hu3MennocTH (8, °), 1oxKHOli Becca- 
paoun u [Ipuxapnarpsa (°). 

CieoBatTesbHO, MO2XKHO FOBOPHTb exe 06 OANOM THNe CooTHOMeHHi CTpyKTyp 
M oporpaduu, KOTOpbIit MOXKHO Ha3BaTb MACKUPYylOuLHM. Oror THN CooTHOMeHHii, 
Tak 7Ke KaK H BOSPOKMeHHbIN, BCTPeYaeTCA, MO-BHMMOMY, TOJIbKO B MOVJIOJbIX 
TEKTOHHUeCKHX Baunax. 

Takum o6pasom, Ha PyccKoit nuiatopme, mpx coppemennoit crenenu U3yueH- 
HOCTH €€ TEKTOHHKH, MOXKHO BbIJeJIHTb MO MeHbi.ell Mepe BOCEMb THMOB COOTHO- 
MIeHHH pedbeda c reosorMuecKoli cTpyKTypoli, a HMeHHO: 

I. IIpampre coorHomenHus. 
1. Ilpsampte copmemenupte. 
2. Ilpsampre cmermtenupie 
a) MeHyalvoHHO CMeLIeHHBIe; 
| 6) TEKTOHHYeCKH CMeLICHHBIe. 
I]. OOparubre (HHBepCHOHHbIe) COOTHOMEHHA. 
i. Jlenyqauvounoli wuBepcnn. 
2. IIporuponosoxno nalpaBseHHol MHBepcHH. 
3. SepkaibHol HHBepcHH. 
4. BospoxyexHolt oporpadun. 
Ili. Orxomenua, mackupytoulHe norpe6enuble opp. 

M3 BocbMH OXapaKTepH30BaHHbIX 3]eCb THMOB COOTHOIWeHHH oporpabun u 
CTPYKTYP MATH (MPAMOM COBMeLLEHHBIN, IPAMOM CMeLLeHHbIN, MPOTHBOMOJIOXKHO 
HallpaBJIeHHOH HHBepCHH, 3epKaJIbHOH MHBePCHH HM MaCKHpylouluH morpeden- 
Hble (POPMBI) OOYCJIOBJIEHbI TEKTOHHYeCKUMH JBWOKEHHAMH, [Ba peompeeseHbl 
TeEKTOHHKOH, HO OopMJeHbI JeHyaWMOHHBIMH TipolleccamMu (npxAMOHM enyya- 
WMOHHO CMeIILeHHbIN HW BO3SPOXKMeCHHOH HHBePCHH) UH TOJIbKO OJMH THM — eny- 
HauMOHHOM MHBepcHu — co3faH COOCTBeHHO BHeIIHHMM CHJiIamMu. Takoe ABHOe 
mpeoOsiaqaHve TeKTOHHYeCKHX THMOB COOTHOIWMeHHH oporpaduu uw CTPYKTYyPbl 
B reomopdosoruu Pycckoli paBHUHbl ellie pa3 CBUJeTeJIbCTBYeT 00 OMpeleJAIOMLeH 
PpONM TeKTOHHYeCKHX CTPYKTYP B CO3qaHHu ee Oporpadun. 


JIbBOBCKHH TocyapcTBeHHbIM yHHBepCHTeT Tlocrynusio 
um. HW. @payKo 28 X 1957 
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TEOJOLHA 


WH. H. TOBOPOB 
METACOMATHYECKAS 30HAJIBHOCTb JECHJIHVKAUHMH 
MPH FPEM3EHW3AUHH H3BECTHAK OB 
(ITpedcmaéaeno akademuxom JI. C. Kopscunckum 14 1X 1957) 


Ilpu usyyenuu GepusiiMeBo-JOOpHTOBbIX MecTopoxeHHi Jlatbuero Bo- 
CTOKa aBTOPOM ObIJIH YCTAHOBJICHbI MPOABJIEHHA Mpollecca rpeli3eHH3allM B U3- 


BeCTHAKAX H OOHapy2xKeHa CBOeOOpasHaA MeTAaCOMATHYeCKaA 3OHAJIbHOCTh B CJIIO- | 
JMcTO-(sMOOPHTOBHIX MOPofax, BOSHHKIWHX B pe3yJIbTaTe 3aMeLCHHA H3BeCTHA- 


KOB BbICOKOTeMMepaTYPHbIMH TpeH3eHH3HPYIOWlMMH pacTBOpaMH. 


Uccseqopanuble MeCTOpOXKMeHHA 3aJleraloT B KeMOPHHCKHX H38BeCTHAKAX, — 


MpOpBaHHbIX HeOOJbIIHMU HHTPy3HAMH JleHKOKPaTOBbIX TPaHHTOB WM rHOpHAHbIX 
Mopos, nasleo30HcKoro Bo3pactTa. OHO H3 MeCTOPORMeHHH MpedcTaBsAeT KPYI- 
HY!IO MeTaCOMaTHUeCKY!0 3aJlexKb TpyOuaTOH CPOPMbI C MOUTH BeEPTHKAaJIbHBIM Ma- 
JIeHWeM, HaXOJAULyIOCA Ha paccTOAHHH OKOJIO 100 M or rpaHHTHOrO MaccHBa. 


Pyuble Tela BTOPoro MeCTOpOXKAeHHA MPHYPOUeHbI HEMOCPeACTBEHHO K KOH- | 


TaKTaM [paHHTHOrO WToKa. BboJbule YacTbIO OHH HMEIOT HelPaBHJIbHYIO *KUJO- 
oO6pa3uHy10 dbopMy UH mMouJioroe nawenve. B 9HJOKOHTAKTOBOHM 30He HHTPY3HH Tpa- 
HHUTbI TpeBpallleHbl B TOMa30Bble rpeli3eubl. HenocpeaqcTBeHHO Ha KOHTAKTAaX 
C (pJIKOOPHTOBbIMH 3aJlexKaMH B TOMASOBbIX Tpel3eHaxX HaOOJaeTcA OoJIbillo0e 
KOJIMYECTBO OOJIOMKOB CJIOMMCTO-(JIOOPHTOBLIX MOPOA, KOTOPble OOpasoBavIuch, 
OYeBH]HO, 3a CUeT 3aMeLeHHA KCCHOJIMTOB H3BeECTHAKOB B PpaHvTax B Mpollecce 
peoOpas0BaHuA UX B TOMa3OBble rpeli3zeubl. Orcioxa culelyer, uro TOMa3H3alluA 
TpaHWTOB MpoucxoWJla OJHOBPeMeHHO C MeTaCOMaTHYeCKHMH polleccaMH B 
H3BeCTHAKAX MOM, BOSAeHCTBHeEM TeX %Ke PYMOHOCHLIX PaCTBOPOB, KOTOPble OTJIO- 
XKWJIM CJIOLUCTO-GJIOOPHTOBble Pybl. OTH ChakTbl MO3BONAIOT PacCMaTPUBaTb 
CJIOAUCTO-(PJIOOPHTOBbIe PyAbl KaK CBOeOOpasHble AeCHJIMIHPOBaHHble Tpeli3eHbl, 
BOSHHKIUMe 3a CUeT 3aMeIILCHHA H3BECTHAKOB. 

Ilo Munepasiornueckomy CcocTaBy HM TeKCTYPHO-CTPYKTYPHBbIM CCOOeHHOCTAM 
CJHOMUCTO-(PJIOOPHTOBbIe PYAbI NoONpasyeAOTCA Ha YeTbIPe Pa3sHOBHAHOCTH: 
1) KPpynHOKpucTasIMYeCKHe MYCKOBHTOBO-(PJIOOPHTOBbIe PyAbl c (beHakKHTOM 
cnelMpuyeckoH OYKOBOH TeKCTYPbI, 2) MeJIKOKPHCTaJJIM4eCKHe MYCKOBUTOBO- 


(PsMOOPUTOBLIe PyAbl C (PeHaKHTOM MaCCHBHOM TeKCTY PHI, 3) MeJIKOKpPUcTassu4e- | 


CKHe 2(peCHTOBO-(PJIOOPHTOBbIe PYbl C XPH306ePHJIIOM MaCCHBHOH TeKCTYPbI 
Hw 4) MeJKOKpucTaJIMuecKHe 2(PeCHTOBO-(JIOOPHTOBbIe PyAbI C XPU306epHJJIOM 
TOHKONOOCUAaTO-ecTOHYAaTOH TeKCTY Pb. 

B rpocrpaHcTBeHHOM PpaciipesesleHHH MYCKOBHTOBbIX HM 3(PeCHTOBbIX Pa3HO- 
BHAHOCTeH (PJKOOPHTOBLIX py HaOsOAaoTCA oOMpesesenHble 3aKOHOMePHOCTH,. 
OOYCJIOBJICHHbIe, MO0-BUUMOMY, XapaKTepoM MeTacoMaTHYecKOro Mpollecca, Ko- 
TOPHIM, B CBOIO OYepPeb, OMpPeMeNAICA CTPYKTYPHBIMM YCJIOBHAMH (bopMupoBa- 
HHA OTeJIbHBIX PyMHbIX Tel. Pnapnyad TpyOuaTad 3asexb H Apyrue KpyTona- 
JaroulMe pyuble Tela COXKeHbI, B OCHOBHOM, M@JIKOKPHCTaJIIMYeCKHMH MYCKO- 
BHTOBO-()JIOOPHTOBLIMU PyaMH, UMeIOWMMH HavOoJbIee pacnpocrpanente M0: 
CPpaBHeHHIO CO BCeEMH MPOUHMH PaSHOBUAHOCTAMNH CJUOMMCTO-JIOOPHTOBbIX Py. 
O6pa3oBanne yKa3aHHbIX PYAHbIX TeJ ObIIO MPHYpPoveHo, OYeBHAHO, K HaHOouiee 
HaPyWIeHHbIM KpyToMaawouluM TEKTOHHYeECKHM 30HaM, B KOTOPbIX CO3laBaJIHCb 
YCIOBMA [IA CBOOOAHOFO MpocayMBaHuA BOCXOMAMMX PaCTBOPOB H Mpevmyute- 
CTBCHHOrO Pa3BUTHA MH(pWJIbTPpalMOHHOrO MeTacoMaTo3a. 

B novioro maaiouluxX PYAHbIX 3asexKaX VW MPORHKOBLIX 30HAX, HaXOJAULHX- 


CA B BepXHHX YaCTAX PYHbIX TeJI HM Ha UX *PlaHrax, WAUpoKO pacnpocTpanenbt 
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secHTOBO-PIOOpHTOBbIe PyAbl, KOTOPbIe BMecTe C MYCKOBHTOBO-()J1100 PHTOBbIMH 
OOpasyloT 3eCb CHCTeMy 3AKOHOMEPHO YepeyyiouLUxcA MaJIOMOMLHBIX MeTacoMa- 
THYCCKUX 30H, CBA3AHHBIX C MpOABJIeHHeM AudbysHouHoro MeTacomaTo3a. 

HanOoulee ueTko crpoeHve 9TUX OOpas0BaHHl MpocsexUBaeTCA Ha CeBepHOM 
(blanre TpyOuaToH pyqHol 3anexu, re cpequ MaJio U3MeHEHHBIX H3BeCTHAKOB 
‘HaOJOJlaeTCH CeTb ySKUX (IMHPHHOLi OT HECKOJIbKHX MUVIIMMeTPOB JO HeCKOUIb- 
KUX CaHTHMeTPOB) OOocOGJIeHHBIX MeTaCOMAaTHYeCKHX 30H, CcOpMH PoBaBLUIUXCcaA, 
NO-BUAMMOMY, B CHOKOHHOH TeKTOHMYeCKOH OOcTaHOBKe IIpH MeJJIeHHOM IIpo- 
CauHBaHHH PaCTBOPOB MO CHCTeMe MeJIKHX Tpeulun. B oceBblxX UaCTAX STHX 30H 
OObIYHO HaXOMATCA TOHKHE CJIOMMCTbHIe MPORKMJIKH, KOTOPble Cc OGeHX CTOPOH 
OKaMMJAIOTCA MOJIOCAaMH MeJIKOSePHUCTHIX CJNOLUCTO-(PJIOOPHTOBHIX MOPO), 3a- 
MELLalOlllX H3BecTHAKH. LlenTPaJbuHble YaCTH MPOXWJIKOB CJIOKEHLI OObIUHO 
arperaToM TaOJINTUaTBIX 3ePeH MYCKOBHTa, Cpe KOTODbIX YacTO pacmoviara- 
TOTCA JIMH3OBHHbIe CKONMJICHHA KaJIbluTa U pOOpUTa. 

SaibOaHAbl MPOXHJIKOB CJIOKeHbI 3XPeCHTOM, MpW4YeM HeNocpelcTBeHHO Ha 
KOHTaKTax 9PeCHT B OOJIbIIMHCTBe CJlydaeB MpecTaBJeH TOHKOUeLIYyHuYAaTEIM 
arperaToM C pa3MepaMH OTJeJIbHbIX UellyeK B TbICAYHbIe JOH MUJIMMeTpa. 
B MeusKouellyiuatyio Maccy BpacTator payMaJIbuo-Jy4ucTble arperaT Coulee 
KPYNHOKPHcTaJIMyecKkoro S*ecHTa, KOTOPble HeMOCpeACTBeEHHO COMpHuKacalorcs 
‘© MYCKOBHTOBBIM BBIMOJIHeEHHeM WeHTPaJIbHOH YacTH NpoxXMIKOB. B accomMalluuy 
C€ aiecHTOM HepeKO BCTpeyaeTCA GeclBeTHbIi TYPMaHu UM cbiKOOpHT, 3epua 
KOTOPHIX HMeIOT POBHble FpaHHlbl CpacTaHuu co cooH. KouTakTbl 3c:becHTOBbIx 
30H C MYCKOBHTOBOH HMeIOT H3BMJIMCTbIe OUePTAHHA, NPHUYeM Ha HEKOTOPbIX yua- 
€TKaX HaOMOMalOTCA OTeJIbHbIe BbIeeHHA apecuTa, ca60 KOPpoLUpoBaHnHbe 
MYCKOBHTOM. 

KouTakTbl CJIOXUCTHIX MpOXWJIKOB C OKOJOXKUMJIbHBIMA MeTacoMaTHuecKHMH 
30HAMH OObIYHO peskHe H poBHble. BOH3H OT KOHTAKTOB B 9tpecHTe HaOMOLawo1esr 
CKONJICHHA TOHKOMCHepcHoro yruiucToro (HH rpaduTroBoro) BeulecTBa. ITO 
yKa3bIBaeT Ha TO, YTO KPHCTaJNH3alHA XAUIbHOH CJOAbI MpouwcxoLusia B TO 
BpeMA, Kora BMelalollve H3BeCTHAKH, CoflepxKallve PaciiblJIeHHbIM yIJIMCTHIA 
MaTepHaJl, He ObIJIH elle MOJIHOCTbIO 3aMELILeHbI CJIOXHCTO-(:pJIOOPUTOBbIM arpe- 
TaToM, T. €. POPMHPOBaHHe MPOXKHJIKOB HW OKOJIOMKUJIbHbIX MeTaCOMaTHYeCKHX 
30H MpoucxoAuJo oHOBpemenno. IlozrBepxTeHHeM 3TOFO ABJIACTCA Tak2Ke CTPo- 
roe COOTBeTCTBHe KOHDUTYPallHu MpoRKHJIKOB WH OKaHMJIAIOWIMX HX MeTaCOMaTH- 
eCKHX 30H. 

HenocpeCTBeHHO Ha KOHTaKTaX IIPOXKHJIKOB MeTaCOMaTHYeCKHe 3OHbI CJIO- 
KEHbI M@JIKO3ePHUCTOH 2:eCHTOBO-JIIOOPHTOBOH NOposoh c TYPMaJIMHOM, XpH- 
306epHJJIoM 4M peqKum KopyuHyom. B pxjze culyuaeB 9Ta NOposa MpocsexuBaeTCcH 
IlO BCeH MOLLHOCTH OKOJIOXRKUIbHOU 30HbI. Ho HepeKO IPH yaJIeHHH OT NPOXUI- 
Ka 9ieCHTOBO-.IIOOpHTOBaA Moposa Mo HepesKOH, NPAMOJMHeEMHOK TpaHulle 
CMCHACTCA MYCKOBUTOBO-(JIOOPHTOBOH, KOTOpaA JaJlee HeMOCpeACTBeEHHO CO- 
WpWkacaercaA Cc H3BeCTHAKOM, 3aMellad NocieluuH. B accolMallun Cc MYCKOBH- 
TOM HM (JIOOPHTOM HaGHOLascA JMU OHH TYpMaJHH. Tekcrypa Cs10fucTO-pio- 
OPHTOBHIX MOPO Sobel UaCTbIO MaCCMBHas, CTPyKTYpa MUKpooukoBas. Pexe 
HaOstOaeTCA MOocuaTad TekcTypa, OOyCJIOBJIeHHaA YepeOBaHveM CJIIOLHMCTO- 
<PJIOOPHTOBBIX MOJIOCOK C MUKPOOUKOBO HM rpauyecKHMHM CTPyKTypaMu. 

V3yyenve wIMoB moKasbilBaeT, YTO OTJIOXHKeHHe MUHepaJIOB B lpesesax 
OTJICJIbHBIX 30H MPOHCXOANJIO MOUTH OJHOBPeMeHHO C HeEKOTOPBIM OTCTaBaHHeM 
KPUCTaIH3alMN CMON, TYPMaIMHa HW XpH3obepHJia OT KPUCTaJJIM3alH H CpstK0O- 
pura. HecomuenHo TakxKe, YTO CaMH 3OHbI COPMUPOBAJINCh B pesy/IbTaTe EMMHOTO 
OMHOaKTHOrO Mpollecca HW MpecTaBJAIOT OAHY MeTaCOMaTHYeCKyIO KOJIOHKY, 
BOSHHKIIYIO 3a C¥UeT 3aMELILeEHHA HSBECTHAKOB pH Audpy3uu KOMMOHEHTOB U3 
TPCLIMHHBIX PaCTBOPOB B MOpoBble pacTBOpb! OOKOBbIX MOpoL. 

Cnararoniie KOJIOHKY MMHepaJIbuble 30HbI OTJMUAIOTCA TlaBHbIM OOpasom 
Mo Cojlep?Ka H10 B HUX KPeMHEKHCJOTEI H PIHHOseMa. ITO OOBACHACTCA, OUCBUAHO, 
6oulbileli CKOpocTbIO Audppy3sHuH coeqMHeHHH KPeMHHA NO CpaBHeHHIO C CoeAH- 
HeHHUSMV aJIOMMHHA, YTO OOYCOBMBaeT, C OMHOM CTOPOHBI, Mporpeccupytoulee 
oOeHeHHe KPeMHHeM PacTBOpOB Mo Mepe HX NpOABH2KeNHA K BEPXHHM HM Kpae- 
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BbIM UaCTAM PYJOBMELLaIOULNX 30H, a C ApyroH — OTHOCHTeJbHOe MOBbIMeHH 
KOHIUCHTpaluH KP€MHHA B MOPOBbIX PacTBOpax Ha YaJleHNH OT TPelkHH, MOA 
BO AMHX JeCHMILMpoBaHHble pacTBopbl. B pesyJIbTaTe STOrO Mpollecca, KOTOPbIH 
uMeeT MHOro OOulero ¢ onucaHHol JI. C. KopxxuucKkum (*) Auddpysvonnort MeTa- 
coMaTHuecKol JecHJIMKallueH CKaPHOBbIX OOPpa30BaHHH, BO3HMKaeT CJleqyroulads 
KOJIOHKa MHHePaJIbHbIX 30H: | 

1. M3BecTuak. 

2. MyckoBuToBo-(pJOOpHTOBaA Moposla C TYPMaJIMHOM. 

3. Oecuroso-.NOOpHToBaA MOpoa C TYPMaJIHHOM, XPH300epHJVJIOM H KOpy H-- 
7IOM. 

4, 3anbOaHbl MporxkJiKa, CJIOKeHHbIe SPeCHTOM C MpHMeCbIO TYPMaJIMHAl 
WM (pJlrOOpHta. 

Ilo Mepe mpocauHBaHHA pacTBOPOB Mo TpelnHaM HM Audpy3sHH KOMNOHEHTOB}E 
B IMOPOBble PpacTBOPb! OOKOBbIX MOPOJ, MeTaCOMaTHYeCKHe 30HbI — MYCKOBHTOBO- 
(bul1OOpuToBaA HU 9PeCHTOBO-*IOOpHTOBaA — paspacTaloTcA B CTOPOHb! OT TPe-- 
IHHbI, WpHuem acbecHTOBaA 30Ha MpoABHraeTcA Bieped, 3aMellaHt MYCKOBUTO-> 
BY1O, a MYCKOBHTOBaH — H3BeCTHAK. OecHTOBble 30HbI B 3aJbOaHaxX MPO I-: 
KOB Pa3pacTalOTCH MO HallpaBJIeHHIO K WeHTPy TPeULMH MYTeM OCaxKAeHHA Be-- 
ulecTBa H3 IMpKYJHpylowlux No TpewlWHam pacTBopoB. B Ooslee MosAHIOIO CTa- 
MIO 3alOJIHeHHA TPeULHH B HX OCeBOM MOJIOCTH KPHCTAaJJIM3YIOTCA MYCKOBHT, 
a 3aTeM KaJIbIMT HM CuJIOOpHT. 

BropbiIM MpHMepoM 30HaJIbHbIX OOpa30BaHH OMMCbIBAeMbIX MeCTOPO*KAeHuh 
ABJIAIOTCA TOHKONMOJOCUATO-ecTOHYAaThle SPeCHTOBO-JIOOPHTOBbIe WH OUKOBbIC 
MYCKOBHTOBO-(PJIKOOpHTOBbIe PyAbl. OTH [Be PasHOBHAHOCTH, XapakTepHble Mx 
BePXHHX YacTelH MeCTOpOXKMeHHH, BCTpeualoTCA MOUTH BCerla coBMecTHO. ToH- 
KoMoJocuaTble SPeCHTOBble PYbI CJaraloT MpOXRMJIKH WM AHVJIbI, MOWLHOCTbIO OT 
MuJIIMMeTpa to 10O—15 cM, He HMerolHe pe3KHX KOHTAKTOB MW CBA3aHHbIe M0- 
CTeNeCHHbIMH MepexoaMH C BMelaIOULMMH HX OUKOBbIMH MYCKOBHTOBO-(pJIOOpH- 
TOBLIMA pyaMH. MonHocTb 30H OY4KOBBIX py KosleOeTCH OT HeCKOJIbKUX 
CaHTHMeTPOB JO HECKOJIbKMX MeTPOB. TeKcTypa MpoxXKUJIKOB OOyCJIOBeHa PUT- 
MHUHBIM YepeOBaHWeM TOHKUX CYMIeCTBEHHO CJIOAMCTHIX MOJIOCOK H CJIOMCTO- 
(pJIOOPHTOBLIX MOJIOCOK MHKPOOYKOBON HU rpadHueckol cTpykTypbl. B ceyenny 
TIOJIOCbI HMCIOT BOJIHHCTY1O, (PeCTOHYAaTYIO, a HHOTa H 3aMKHYTYIO KOHIeHTpH- 
yeCKYy10 POPMY, BbITAHYTHI OHM B OOMIEM NapaJJIebHO KOHTaKTaM IpOMKUMJIKOB. 
B mosocax rpadbwyeckol CTpyKTypbl @.loopuT oOpa3syer BbIeeHHA H3BHJIUCTOH 
KJIMHOBH]HOH (OpMbl, HaXOMAWIMeCA B TECHOM CpacTaHHU C TaKHMM xe Hempa- 
BHJIbHbIMM BbIAeeHHAMM CJNOLbI. B oOuKOBbIX NOJocax (bIOOpHT MmpecTaBseH 
H3OMeTPHYeCKHMH 3ePpHaMH OKpyrJioH M HelpaBUJIbHOM (hOpMbI, pa3sMepoM OT 
0,01 qo 0,2 MM, OKpy?KeHHBIMH BBIeJIeHHAMM CIIOLKH, OecliBeTHOrO TYpMasHHa 
Mu xpusobepnviia. JK Beigesenui CJOJbI H3 MpHMKOHTAaKTOBbIX YacTel MpO*KUJI- 
KOB XapaKTepHO IIpHCyTCTBHe TOHYAaHWeH MpHMecH HeNpo3spadHoro (BO3MOXHO, 
yruiucToro) BeujecTBa. OTMe¥eHHbIe TEKCTYPHO-CTpYKTYPHble OCOGeHHOCTH 3pe- 
CHTOBO-(pJOOPHTOBBIX IIpOXHJIKOB MO3BOJIAIOT OTHOCHTb UX K THMMUHBIM KOlI- 
JIOMOpHBIM OOpasOBaHHAM, BOSHHKUIMM B pe3yJIbTaTe packpucTaJWusallun 
resieH. 

Bmelaioulve TOHKONOVJIOCUaTHIe MpORUJIKU MYCKOBHTOBO-(JOOPUTOBOL Py bl 
CJIOWKEHbI AOBOJIbHO KPYNHbIMH 3ePHaMU OBaJIbHOH, YeueBHueoOpasHoH opMbl, 
pasmepom or 0,1 mm jo 1 cm B nonepeunuke. JLnuHHbIe OCH 3epeH UMeIOT OObITHO 
B3aMMHONAapadJebHYIO OPHeHTUpoBKy. SepuHa cmtooprra Kak Obl OOBONAaKU- 
BaloTCA TOHKHMH, WMpWHOUW OT AOJleH MUJIMMeTpa Jo euHHI, MHJIJIMMeTpoB, 
OTOPO4¥KaMH MYCKOBMTa C NOAYHHEHHBIMUA TYPMaJIMHOM HM (peHakuToM. B Kauye- 
CTBe aKILCCCOPHbIX MHHepaJIOB B OUKOBbIX PylaX IIPHCYTCTBYIOT KaJIbILMT, Kac- 
cuTepuT M KBapi lM3yuenve B3saMMOOTHOWeHHH nepeuncseHHbIX MHHepaJoB 
MOKAa3bIBaeT, YTO OTJOREeHHe UX MpPOMCXOAMIO NOYTH OLHOBPeMeHHO, XOTH Ha- 
WHHaIM OHM KPHCTaJIM30BaTbCA B NOpAKe: *siooput, cbeHaKWT, MYCKOBHT, 
rypmamuu. Tocuequel 3akonunach KpcTasMsallua (poopuTa, Tak KaK TOH- 


KMe 2KWJIKH eFO WepeceKaloT <OUKOBbIe» BbIAeeHHA (bOOpHTa HM 3epHa BCex 
MpOUAX MHHepaJos. 
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CpaBuupas NaparenesuCbl TOHKOMOJOCYATHIX H OYKOBLIX PY C MeTacomaTH- 
leCKOH KOJIOHKOM MepBoro THMa, Mbl M B HUX OOHapy2KUBaeM MpoABsJIeHHe TOli 
Ke 3OHAJIBHOCTH MecHJMKaWH MHHepalooOpasyrouux pacTBopos. Creimucnye- 
KUe OCOOCHHOCTH BTOPOH KOJIOHKU OGyCOBUBaIOTCA, T0-BAMMOMY, TeM, UTO 
OpasOBaHHE TOHKONOVOCYATHIX 9PeCHTOBO-(pIIOOpUTOBBIX TIpOXKHJIKOB HW OUKO- 
3BIX MYCKOBHTOBO-(PJOOPHTOBLIX PYA MpOUcxoMUIO B HaMOosee HapyWIeHHbIXx 
PpeWMHOBATHIX yYUacTKaX, B YCJIOBHAX pe3KOro NOHWKeHHA LaBJIeHuA H HHTeH- 
-MBHOTO XMMMYECKOFO B3aHMOJeHCTBUA paCTBOpoB c u3BecTHAKamH. IIpu srux 
YCJIOBHAX MePpBOHAYaJIbHO OYeHb MOABWXK- 
Hble HOHHO-MCNepcHble paCTBOpbl B pe- ae 
3yJIbTaTe OypHOro HcnNapeHHA pacTBopu- 
Tex, OXJaKeHHA H MepechlilleHHaA Mepe- 
XOMHJIH B reJIM, KoTOpble ObicTpo 3anou- 
HAM pyonosBosaue TpemHup. B Jap- 
HeHIWeM, IpH packpHcTasMsalHH reseit, 

M3 HHX B OoOKOBbI€ H3BeECTHAKH MOF JHd- 
(byHAupoBaTb pA, KOMMOHEHTOB, B TOM UH- 
cle KPEMHEKHCJioTa H riHHosem. JLuddy3ua Per 
KPCMHEKHCJIOTEI MpOHCXouJIa, OYeBHHO, 
ObIcTpee, uemM Aucdy3ua ruMHO3eMa, 4TO 
MpHBeJIO K OTHOCHTEJIbHOMY MOBBbIIIeHHIO 
KOHILEHTpallWu nocJeqHero B KpHcTaJJM- 
BYIOWMXCA TeJIAX. 

Anaunu3 NIOJIVYCHHHIX JTAHHBIX HU CpaB- Pue. 1. J{varpamma TapareHe3ucoB MH- 

HeHHWe XHMHYeCKOFO COCTaBa CJIIOAMCTO- HepasoB Mpu Audpy3snonHoli metacoma- 
(PIIOOPHTOBLIX NOpO H3 pasHUIHbIX 30H Fra Lie 
MeTaCOMaTHYeCKHX KOJIOHOK MO3BOUAIOT 55 ee ae Kop — xopyun, Myc— 
ClelaTb 3akJHOUeHHe 06 MHEPTHOM MI0Befle- myckosut, Typ —TypmManuH, ®ex — 
HHH Ha yuacTKax pa3BHTHaA Auddby3vou- enaxut, Xp6 — xpusobepunn, Ip — 
HOFO MeTacoMaTO3a aJIIOMHHMA, KpeMHUA sbecut 
HM OepHJJIMA, OCTaJIbHbIe KOMMOHEHTHI, 
BXOJAMIME B COCTAB CJIIOJHCTO-(PJMOOPHTOBLIX py, B TOH MIM HHO cTeneHH Nod- 
BYXKHbI. Ha 9STOM OCHOBAHHM MocTpoeHa MapareHeTwyeckad AMarpamMa CJIOJH- 
CTO-(JNOOPHTOBLIX 30H, OOpasyloNlMxca pH uddpy3HOHHOM MeTacomaTo3e 
(puc. 1). Ha quarpamMe npescTaBJeHb! CuleXyrolive TpexMMHepaJIbuble Napare- 
He3HcbI: 1) myckoBuT + dbeHakutT + KBapu; 2) MyCKOBUT + TypMasIMH + dhe- 
HakuT; 3) acbecuT + TYpMaJIMH + xpH300epusn; 4) ascecut + xpuso0epuaa + 
KOpyHA. 

B KauecTBe YeTBEpTOrO MHHepaila B KaxKON W3 STUX accoWMallull BCera IpH- 
cyTcTByer (booput, KoTopbiii, no TepmuHosoruu JI. C. Kopxuucxoro ('), 
WMpelcTaBsAeT BUOJHe MOABYXKHbIM U3ObITOUHbIM MuHepas. Hapsapy c :moopHToM 
MOKET BCTPeYaTbCA BTOPOHM H3ObITOUHBIM MUHEepa/! — KaJIbILMT, COXPaHAIOUIMNCA 
OObINHO KaK peJHKT OT 3aMemjeHHa cbsiooputom. Munepawtpi, He CoeqMHeHHbIe 
Ha MarpamMMe KOHOJaMH, COBMeCTHO (KaK OJHOBpeMeHHble OOpas0BaHUA) B CJIIO- 
JMCTO-(bsIKOOpHTOBLIX pyax He BCTpeyaroTcH. Tak, MYCKOBHT, (peHaKUT MH KBapl 
HUKOra He KPHCTaJIM3yIOTCA COBMECTHO C SipeCHTOM, XpH300epHJIJIOM HM KOpyH- 
jlomM. TypMasluH BCTpeyaeTcaA Kak B accolMallMH C MYCKOBMTOM HM deHaKHToM, 
TaK MW B accollMalluu c acbecHToM MU xpH300epHsJIoM. CooTHolleHHe KpeMHHA Hi 
aJIOMUHHA B COCTaBe TYPMAJIMHOB M3 9STHX ABYX accollMallMi M3MeHAeTCH OT 
1: 1 (wyckosutosas 30Ha) Jo | : 1,5 (aecuTopas 3ona), uro, mo JI. C. Kopaxnu- 
ckomy ('), MO2KeT CJIy2KHTb NOATBeEpKAeHHeM MpaBMJIbHOCTH BbIBOLa 0 AUdpy3sHou- 
HOM XapakKTepe OMMCaHHOH MeTaCOMaTHYeCKOM 30HAaJIbHOCTH AecHJIMKallnn. 


AY H0,CO,,F, BK Na Li ,Ca,Mg 


Kop’ 
Be Xp6 ee 


JlanbHesocTouHbit dumuat um. B. JI. Komapogsa Iloctynua10 
Axajemuu Hayk CCCP IPD We aye 
ILMTHPOBAHHAA JIMTEPATYPA 


17.C. Kop xu HCK 4H i, COopH. OcHoBHble NpoO/IeMbl B y4CHHH O MarMaTOreHHEIX PyA- 
ubIx MecTopoxjeHuax, M3y. AH CCCP, 1953. 


509 


Jloxaayer Akagemuun nayk CCCP 
1958. Tow 119, Ne 3 


C. M. JOPOUWKO 


O BEPXHEAEBOHCKKX OTJIOKEHHSX WAPbINOBCKOrO PAHOHA 
KPACHOAPCKOFO KPA 


(IIpedcmaeaexo axademuxom C. H. Muponosoim 26 XI 1957) 

Kpacuolperuble oOpa30BaHHA BepXHero JeBOHa WIMpOKO pacipocTpaHeHb) 
B MuuycuncKol zenpeccuu. H. A. Benakos u B. C. Mesemenko B Ux cocTaBE 
BbIeIAIOT: OliaHOBCKY1O (KpaCHOUBeTHYyI0), KOXalicky10 (MpeHMYUecTBeEHHO Cce- 
pouBernyto), TYOHHCKYyIO (KpaCHOUBeTHY10) M ObIcCTpAHCKy10 (CepollBeTHY10) CBH+ 
tbl. J[Be lepBbIX CBUTbI OTHOCATCH HMM K (ppaHcKoMy sApycy, 4To BiepBble OblIc 
BpicKa3aHo B 1941 r. JI. B. O6pyuesnim, a TYOMHCKaA HM ObICTpHHCKaAd — K cpa 
ME€HCKOMY. 

B oranune ot H. A. Beaakoga u B. C. Menenyenko, HaMH B CocTaB epee 
JeBOHA BKJUOUAIOTCA JIMINb OM MaHOBCKas, KOXalicKad HW TYOMHCKaA CBUTHI, TOT 
Kak ObICTpAHCKad CBHTa, CorjacHo MMerouluMcs QanHbim M. VW. Tpatisepa (’), 
BKJOUaeTCH B COCTaB HW2KHero KapOoua. | 

OfifaHoBckasd CBUTa MpecTaBJieHa B OCHOBHOM KpaCHOUBeTHbIMH aJleBpoJlk4 
TaMH, apruJJIMTaMM, NecuaHHKaMHM WM Mepresiamu. Ee (pauckui BospacT nod» 
TBepKaerca PayHOH JIMCTOHOTHX pakooOpasHbIX, OCTaTKAaMM NaHIMpPHbIX pbIe 
M qpJlopoi. 

OrJioxKeHusl KOXalickol CBUTbI BiepBble BEIesenbE H. A. Benakopsim & 
B. C. Mesemenko B eBoOepexbe p. Ten Ha r. Koxalt (1949 r.). Jluronornue: 
CKHH CocTaB HX XapaKTepM3yeTCA NeCuaHWKaMH, aJleBpOJIMTAaMH, aprvJuTaMu, 
MepreJIAMH, H3BeECTHAKAMH, B OOJIbINMHCTBE CJIYYaeB KOMKOBATHIMH HJIH KOHTJIO- 
MepaTOBHAHBIMH, WHOra BOOpPOCJeBLIMH. OTJeJIbHbIe TIPOCJIOH TeMHO-Cepbix 
TOHKOCJIOHCTHIX AJICBPOJIMTOB MW aplHJJIMTOB cosepxKaT OoJIbilce KOMUeCTBO 
JIMCTOHOrHX pakooOpa3sHbIx (onmpegenenun H. HW. Hoxsoxusopa): Asmussia 
murchisoniana (Jones), A. excentrica (Lutk.), A. vulgaris (Lutk.), 
A. rotundula (Lutk.), Erisopsis minussensis Nov., Euestheria hakassice 
Nov., Trigonestheria timanica (Lutk.), T. kohayensis Nov., Brachystheria 
orbiculata Nov., Sphaeresteria celsa Nov. 

Bnecte ¢ JIMCTOHOrMMH pakooOpasHbIMM BCTpeyaloTcaA OcTpaKOsbl, 3yOpl H 
uellyH pbi0. KomKopaTbie H3BeCTHAKH HM MepredH cokepxKaT oTneyaTku pbi6 
(onpezenenua JI. B. OOpyuesa): Dipterus martianovi Obr., Dipterus sp., 
Bothriolepis sibirica Obr., Botriolepis sp., Mogistolepis klimentzi Obr., 
Onichodus remotus Obr. *. Orjebubie mpocsiow H3BeCTHAKOB B palione yu. 
OlifaHoB cofepKaT orneyaTKu mesewunon: Avicula (Leptodesma) aviculoides 
var. plicata B. Nal., A. (L.) aff. biton Hall. Kpome Toro, B asespomnrax u 
necuaHHKaX OTMe4AaIOTCA pacTHTebuble ocraTKH: Archaeopteris sibirica Zal. 
u Archaeopteris sp. 

IlepeuncuienHad (payna, UxTHOdayHa HM clopa CBUJeTeIbCTBYIOT O cppaHCKOM 
BOSpacTe BMeI[alOllHX ee OTJOXKeHHH. 

I’. HW. Teogoposny (*) Bblesmer ueTbIpe JMTOJOrM4eCKUX THNa OTOKeHnUlt 
KOXaHCKOHM CBHTbI: K He€pBOMY THMY OH OTHOCHT OTJOXKeHUA COOCTBEHHO KOXali- 
CKOH CBHTbI, MIpeACTaBJIeHHble CepOUBETHBIMH JlaryHHO-MOpCKHMU oOpa30BaHHA- 


_ * Caelyer oTMeTHTb, YTO IpuBeqenHas cpayHa HM UxTHOpayHa NO NocmeAHero BpeMeHH Oba 
Hanena Pa3JIMYHbIMH HCCeLOBaTeAAMHN B OCHOBHOM B TOxHO-MunycuHcKoli Bnaquue. 
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MH, BTOPOH THI — CepOUBeTHO-KpaCHOWBeTHble JlaryHHO-MOpCKHe OTVJIOXKeHHA, 
OTHOCAMIMeCH yxKe K aHaslOraM KOXaHCKoli CBUTLI; TpeTHi THI — KpacHoupeT- 
Hble Wary HHble OTJOAKeHHA, CoMepAallve Mpocwiou cepbix NOpoy; YerBepThili THM 
XapaKTepW3yeTCA KpaCHOUBeTHbIMH JlalyHHO-KOHTHHEHTAJIbHbIMH OTJIOKCHUAMH. 
_ TyOunckast cBHTa MpescraBsieHa B OCHOBHOM KpaCHOUBeTHBIMH TeppureH- 
HBIMH OOpa3z0BaHHAMH, (baMeHCKHH BO3pacT KOTOpbIXx NOATBepxKLaercA MHOFOUHC- 
JeHHOH @lopoi, a Tak?Ke MOO*KeHHEM ee B paspese. 

Marepnasbi, co6panuble aBTOpoM HacTosileli craTbH, a TakxKe JlaHHBIe ruly- 
Ookoro OypeHua Tpecta «Munycunnedrera3pasBelka» CBUJeTeIbCTBYIOT O 3Ha- 
YHTEJIbHbIX (PallMaJIbHbIX H3Me€HEHHAX Ol aHOBCKOH, KoXalickoli u TY ONHCKOL 
cBuT. Tak, ecJIM Ha toro-3anagze Muny- 
CHHCKOH JenmpeccHH 9TH CBHTHI JocTa- 
TOUHO OTYeETJIHBO ONMO3HAaIOTCA, TOBBO-_ | poverfoHnKonveK6s 
CTOUHOM H CeBepo-BOCTOYHOM HalipaB- a 
JIGHHAX OTJIOHKeCHHA KOXalCKOH CBUTHI 
@allvasIbHO 3aMelllaloTcA KpacHOuBera- 


MH, MO3TOMY BbI,eJIeHHe YKa3aHHbIX BbI- Nos ispuong 
Ile CBUT BbISbIBAeT 3HAYHTeJIbUbIe THyYA- enna ke 


HOCTH, H BepXHHM JeBOH MpefcTaBJeH 
3fleCb EJHHOH KpaCHOUBeTHOH TosuleH, 
KoTOpaA HaMH, Tak xe Kak S.C. Oemb- |) Kocon 
wTelnom, I. M1. Teogopopuyem (7), A. UV. yo 
AnaToJlbesoli HW Ap., HMeHyeTca TypaH- 
CKOH CBUTOH. 

M3yuenve oTuloxeHu BepXHero Je- 
Bona B IllappinoBcKom palioue (3anaquan 
yacTb Ha3apoBckoH BMaXMHbl) MO3BOJIN- 
Jo aBTopy elle B 1954Tr. BbIqeuTb B UX 
cocTaBe aHaJIOrHH KOXaHCKOH CBHTHI eal, Jo 
(cepollBeTHO-KpaCHOUBeTHBIe JlIaryHHO- ’ 
Mopckue oOpa3oBanua). Tak, Heckonp- Puc. 1. O6sopnas Kapta loro-sanaqHon 4a- 

cru Ha3aposckoh snaguup (WWappmoscKkui 
Ko HuKe Jep. bepeilib, B mpaBom Oepery pation. Macmra6 | : 600 000): /— rpanuua 
p. Bepemb (puc. 1), omucbiBaempie OT- Kemeposckoii 062. c Kpacnoapcxum Kpaem, 
JIOMeHHA MpeCTaBJICHbIl Oy poBaTo-kKo- 2 — BbIXO[bI KOXAHCKOM CBUTbI Ha JHEBHYIO 
PHUHEELIMH, CHOseTOBO-CepbIMH, CepbI- Leakie daca 
MH, 3€JIEHOBAaTO-CepbIMH aJleBpOJIMTaMH U 
MepreJIAMH C MpoOCJIOAMH CepbIX MeCUaHHKOB, H3BECTHAKOB, BONOPOCJIeBbIX H3Be- 
CTHAKOB (BTOpOH dalivabupi Tun no T. VU. Teoxoposuyy). U3 opranuuyeckux 
OCTaTKOB, MOATBepKLawolwlux (bpavCKuH BOspacT 2TUX OTIOReHHH, Hamu coOpa- 
np: 1) MHCTOHOrHe pakooOpa3uHble, cpeyqu Koroppix H. MW. Hopoxkusoppim onpe- 
jleneutt Glyptoasmussia excentrica (Lutk.), Glyptoasmussia vulgaris (Lutk.), 
Trigonestheria timanica (Lutk.), Sphaerestheria celsa (?) Nov.; 2) ocraTKu 
TlaHWMpHEIX pbIO, onpesestenupre JI. B. OOpyuesrtm Kak Botriolepis sibirica 
Obr., Dipterus martianovi Obr., Megistolepis klementzi Obr., Onychodus 
remotus (Obr.), pacTuTesbuble ocTaTKu, cpewu KoToppix E. ®. UnpKosoii-3a- 
gleccKoH ycraHopsienbt Archaeopteris sibirica Zal. M YepellIKM NalopOTHHKOB, 
a Take OoJIbiioe KOMMUeCTBO MJIOXOH COXpaHHOCTH ocTpakof. bowiee BepxHHe 
TOPH3OHTHI STOTO paspesa Opis MpocsexKeHbI B JeBoM Gepery p. Kagat, B 1 KM 
Bblle 2. Kanat (puc. 1). JiImronormueckuit cocTaB 3TUX OTJIO*KeHUU XapakTepH- 
B3YeCTCA CEPOUBETHO-KpaCHOUBeTHBIMH TeCuaHO-aJeBPOJIMTOBbIMH OOpasoBaHHAMH, 
MecTaMH Cojlep2KaljMMU OTMe4aTKH (plopbl, CpeqH KOTOpOH oNpeeveHbl Archaeo- 
pteris sibirica Zal. u wepeuikM nanopoTHHKoB. 

B 1956 r. naryHHo-MopcKHe OTJOKeHUA KOXAaliCKOH CBHTbI BIepBble YCTAaHOB- 
JIeHbl ABTOPOM Ha rpanutie Kpacuoapckoro Kpasx c KemepoBcKou oOu., Te OHH 
Mpocsiex*KeHbi B npaBom Gepery p. Ypron, B 1 km HMxKe ep. MBanoBKn (puc. 1, 2). 
JluTosoruyecKHH CocTaB UX xXapaKTepH3yeTCA JOJIOMHTaMH, OJIOMHTHSUPOBaH- 
HBIMH MepreJiAmMH, MepreJAMM C MOMUYMHEHHEIMM MaJIOMOLLHBIMH ITpOCJIOAMH 
U3BeCTHAKOB. B HW XKHeli YaCTH paspe3a OTMeYAIOTCA IIpocJion CHepuTa HW CHe- 
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pHTHSHpOBanHOrO MepresA (eTporpapwueckan oOpadorKa E, A. A6pamoson). 
TlepeuncuieHHble MOpOb! OOaaloT 3HaYMTeMbHOH US3BeECTKOBHCTOCTHW. 

B oJIOMUTAaX H JOJIOMUTH3NPOBaHHbIX MepresiAX OOHAPYXKeHbI OCTATKH pbIO, | 
cpegu Koroppix Jl. B. O6pyyeBbim onpexedienbl THIMYHbIe KOXalicKHe (OpMbI 
Botriolepis sibirica Obr., Megistolepis klementzi Obr., peOpa ABoaKo/pIMIA- | 
IMX HM OCTaTKH JIMCTOHOrHX pakooOpa3Hblx, onpesetennblx H. HM. Hosoxuuo- | 
BbLiIM Kak Trigonestheria timanica (Lutkevich), Sphaerestheria celsa Novojilov, | 
TakiKe XapaKTepHBIX JI KOXaHCKOH CBUTbI BepXHero TeBoua. 

IIpupewenubie HXTHO*ayHa HU ctbayHa CBUAeTEJIbCTBYIOT O (PpaHCKOM BO3pacTe | 
BMelaiolmlHx ee oTIOKeHHH. [locTHnaioujywe WM NOKpbIBalouve OTJOAKeHHA 
BepXHero Jepona (olianoBcKadt HM TYONHCKas CBUTbI) B 
JIaHHOM pa3pe3e He OOnaxkKaloTcaA, OyyuH MepeKpbIThI 
YeTBepTHUHbIMH OOpas0BaHHAMH, a HeCKOJIbKO HEXKe 
mo p. Ypion, B JleBoM ee Oepery, B palione Rep. B. [luay- 
HHO B OOpbIBe BCKPbIBaIOTCA y2xKe 1opCKHe OOpasoBa- 
Hud. Paspes3 MX MpelcTaBJIeH CepbIMH HM XKeJITOBaTO- 
CepbIMH TIMHaMH, C IIpOCJIOAMH YIIMCTOH NMOpobl W JIMH- | 
3aMH IWIOTHOrO C MOBepXHOCTH OYypoOBaTO-KOpHUHEBOrO | 
mecuaHHka C MHOFOUMCJIeCHHBIMA OTMeYaTKaMH (pJIOpbl. | 
Takum 006pa30M, MOXKHO OJlaraTb, YTO Te-TO B paHoHEe 
yep. b. Ilmuyruno pepxuni WeBoH TpaHcrpeccHBuHo Me- 
PeKpPbIBaeTCA OTJIOXeCHHAMH Me303051. | 

CrelyeT OTMeTHTb, YTO WO HalMX paOoT OTJORKeHHF 
BepXHero J\eBOHa (KOXalicKasd cBuTa) paliona flep. VBa-} 
HOBKM BKJOUaJIMCb B COCTaB MHHYCHHCKOM CBUTbI HHXK- | 
Hero KapOoua. Tak, NpoBodA UccjleloBaHuA B CpelHeM 
Teyenuu p. Ypion, M. MW. Ppynuu u K. B. MBanos p) 
1940—1941 rr. ommOouHO OTHeCIH 3TH OTJOXKeHHA K 
HuxKHeMy KapOony. B 1953 r. reonoru BcecotosHore 
a2poreovioruyeckoro Tpecta BcJieq 3a M. HW. PpyHnupm 
uv K. B. Vpanoppim Takxe oTHecM OnMcbIBaemble OOpa 
30BaHHA K HWKHeMy KapOony. 

Mcxoa M3 BCero BbIINeH3JIOXKEHHOTO MOXKHO CileNaTb 
CJIELYIOMMe BbIBOIBI:! 

1. B ornuune or mpesbiqyuux pa6or ycranoBuieHn 


Puc. 2. Paspes orsoxe- 
HHH KOXaHCKOH CBHTHI 


(ppauckuli sApyc) B 
TpapoGepexbe p. Ypion, 


HuxKe pep. MBaHosKn. 
] — Mepresb JOOMHTH- 
3HPpOBaHHbIH, 2 — Joso- 


BePpXHeeCBOHCKHH ((bpaucKHH) BO3spacT OTMORKeHUU, pas- 
BUTBIX B palione ep. MBanopku. Ipapaa, Bplenennple 
3ecb OCaqKH KOXaHCKOM CBHTbI MO CBOeMY JIMTOJIOrH-} 


MHT, 3 — Mepredb C CH- 

meputom, 4 — uxTuoda- 

yHa, 95 — JMCTOHOrHe 
pakooOpa3upie 


4YeCKOMY COCTABY HeCKOJIbKO OTJIMUHbI OT aHaJIOrHUHbIx 
oOpasoBannii oro-sanaquon uacru MunycnucKoli qenpec-, 
CHM HM MpelcTaBJeHbl AOJOMUTHSHPOBaHHbIMH MepreJiA- | 
MH, JOJIOMMTaMH HM MepreJiaMH, MecTamMu oOoralyeH-- 
HbIMH CHJepHToM. 

2. EcJlM B BOCTOYHOH M CeBepo-BOCTOUHOH YaCTAX JenpeccHu BepXuHii eBoul| 
MpelcTaBieH eNMHOM KpacuolBeTnok Tose, ro B LapimoscKom patioue! 
(1oro-sanaquad Yactb Hasaposckol BnaMubl), Oarokapa HasMUMIO OTAO*wKenMitl 
KOXaHCKOH CBHTbI HM ee aHaJIOOB B COCTaBe BepXHeFo J[eBOHA, MOFYT ObITb BbIJe-+ 
JICHbI: ONAHOBCKad, Koxalickan TYOHHCKaA CBUTHI. 

3. I]puBeqenuble MaTepHaJibl CBUJeTeEbCTBYIOT O TOM, UTO Jlary HHO-MopcKoli 
OacceliH KoXaliCKorO BpeMeHH HMeJI 3HaUNTebHYIO TPOTAXeHHOCTb B lipewesax} 


empeccuu H vepes YxypckHe BopoTa MMed CBA3b C 10ro-3anas_nol UacTHIO} 
Hasapogpckol BnaHHbl. 


Tlocrynuo — | 
23 XI 1957 


Wucrutyt Hedru 
Axkajemun Hayk CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


poy » M. Ui. Tpahsep,.B.06pyuesn,A.H.Coroapexa a, JAH, 98, Ne 5 (1954),) 
“IT. W. Teoxoposu4, Bonpocs: reonorun Asuu, U3q. AH GEE? IL, Wel | 
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Horuaye AKkanemun Hayk CCCP 
1958. Tom 119, Ne 3 


PEOJOCH A 


lr. B. KYKOB 


O HOBOM PAHOHE PA3BUTHA KEJIESHCTO-K PEMHHMCTbIX 
®OPMALMWH HA YKPAHHE 


(IIpedcmasaexo axademukom H. M. Cmpaxoeoim 16 XI 1957) 


MKelesHcTo-KpeMHUCTbIe MOpOdbl LOKeMOpHiickoro Bospacra, MpejcTaBulen- 
ible TEMaTHTOBLIMH HM Ma@PHeTHTOBbIMH POrOBHKaMH, KBaplWWTaMU Hi KeJlesHCTO- 
WJIHKaTHbIMH CJIaHWaMU, pasBUTbI laBHbIM OOpa30M B IpHAHeMpoBcKoH uacTH 
/KpaMucKoro KpucTawiMyeckoro MaccuBa (YKM). Tam on caarator psy no- 
OC, OPHeHTHPOBaHHbIX TpHOJIMSuTebHO B MepHHOHaIbHOM HalipaBsenun. 
aMOU 3anaHO NoJIocoH aBssaeTca KpuBopoxcKo-Kpemenyyrckhii paiion xe- 
€3HCTO-KpeMHHCTHIX (opmaln. Jtasee, K BOCTOKY OT HeFo, pacmoJ0xKeHbl 
epxoBleBcKHH, KonkcKni wv Opexoso-[aBsorpancKu pation. Han6ouee 
OCTOUHBIM cuHTaetca (*) Sanaquo-[IpuasoscKku palion, B cocTaB KoTOporo 
HOPa TakxKe BKJOUaOT PaCIOJIOReHHy!IO 3HaYHTebHO CeBepHee MarHUTHytO 
HOMawIMIo y #K.-2. ct. Tyasah-Ilone. 

PacnpoctpaHeHhe %KeJle3HCTO-KpeMHHCTHIX MOpoO THM, OHAaKO, He OrpaHu- 
MBaeTcA. Ene Jasiee Ha BOCTOK, ye B WeuTpaJlbHoOH uactH IIpua3oBcKoro 
pHcTaJIM4ecKOrO MaCCHBa, TaK?*Ke H3BeCTHbI OTJeJIbHbIe BbIXOAbl MalHeTHTO- 
UJIMKaTHbIX POroBHKOB. B pesyJibTaTe a9poreociusHyecKHx padoT, MpOBOUB- 
IMXCA TaM Tlocvie 1945 r. Mexyy p. Kuspruunelt (JeBblit mpuToK p. OOurouHol) 
a 3allafle H MepHHaHOM, MpoOXxOJAUIMM HeCKOJIbKO BOCTOUHee 1. YK WaHoBa, 
epe3 cc. BosogapcKoe, Manryui u Aura,— na BocToke, Obit ycTaHoBJeH pal 
arHUTHbIX aHoMaJIMH. Bosbiiad vacTb UX OTJMYaeTCA HeOOJIbUIMMH pa3Mepa- 
u (0,3 x 0,8 KM), OJHaKO HMeIOTCA TaK2%Ke HW 3HaYHTeJIbHO Ooslee Kpymuble 
HOMAJIMM C BbICOKOM MHTeHCMBHOCTbIO, HalilpHMep aHoMasiMa y Cc. Sara. 

B 1951—1952 rr. nekoropple anHoMaJiMH — y ceBepHol oKpauubl c. Anjspe- 
BKa, yY Moporm mexyy cc. AnjpeeBKa 4 Bepucrosoe, B BepXoBbAX p. bypruuun 
IpOTHB OplBIero XyTopa Copoku) ObiIH pa3sOypeHbl. CkKBa2KMHbI BCKpbIJIM 
OHKONOJOCUaTbIe POTOBOOOMaHKO-MarHeTHTO-KBapleBble POroBukH. Mecramu 
pomMe am@uOoJla STH Moposbl cofepxaT B HeOOJIbINOM KOJMYeCTBe AMONCHL. 
KeJle3HCTbIe POFOBHMKM TepecsanBalorcA C OMOTHTO-IJlaPHOKJa3OBbIMM THeli- 
aMM VW PlaBHbIM OOpa30M C OCHOBHBIMH UH YJibTpaOCHOBHbIMH NOposamMu: c amq@u- 
OUTaMU, TPCMOJIMTHTAaMH H CeprleHTHHMTaMH, HaXOJACb MO OTHOWeHHIO K HUM 
HOJUHHeHHOM KovIMyuecTBe. Mor{HOcTb OTAeJIbHbIX IJlaCTOB 2KeJIe3HCTHIX POro- 
MKOB JocTHraet Ha pasOypeHHbIxX aHoMaJHAX 20 M. HackoJIbKo OHH BbIepxKH- 
AIOTCA TO MpocTupaHHio, AaHHbIX He MMeeTCH. 

Ilo cBoemy xapakrepy — No cTpyktType, TeKcrype H MHHepaJiorMyeckomy 
cTaBy — 2KeJlesucTHle noposbl Lleurpasbuoro UpuasopbaA HuyeM He oTVINYa- 
TCA CYULECTBEHHO OT aHaJIOFHYHbIX MOPOA Apyrux MepeyHCJIeHHbIX BbILIe palo- 
op YKM u Tak Ke, Kak 2TH MoceqHve, BPeEHETHYCCKOM OTHOIMeCHHH ABJIAIOTCA, 
O-BHJMMOMY, OCaOUHbIMH MeTaMOp@H3OBaHHbIMM OOpas0BaHusMH. 

Cys mo XapakTepy MarHHTHOrO MOJIA, pasOypeHuble yuaCTKH He ABJIAIOTCH 
eKoueHveM. )Kesle3HCTble NOPObI B TOM UJI HHOM KovIMuecTBe, Oe3 COMHeHHA, 
pUcyTCTBYIOT HM Ha Apyrux anoMasHAx. Cilekyer MO3TOMY CHHTATb, YTO Mex y 
_ Kunpruunelt ur. )KqaHoBbiM uMeeTcA Weulblit paHoH paciipocrpaHeHusA CBoe- 
SpasHoro KoMIIJIekca mopok *KeNe3HCTO-KpeMHHCTOH copmaiunu. IlocKoubKy 
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TeppHTOpHasbHO palioH He CBA8aH C ApyrHMH OOsaCTAMH pa3BUTHA NMOOOHb 
KOMIJICKCOB HM WMeeT B 9TOM OTHOLICHHH CaMOCTOATeIbHOe 3HayeHHe, OH Mpé 
TeHyeT Ha ocoOoce Ha3BaHve. Ero MoxXHO Ha3bIBaTb, Hampumep, LlenTpaJbug 
[Ipua3s0BcKHM palioHOM 2KeJle3HCTO-KpeMHMCTHIX (hopMallHi, B OTJIMYHe OT CC 
ceqHero c HMM Sanayuo-[IpuasoscKoro. 

B crpyKTypHOM OTHOMeHHH palioH, Mo-BUAMMoMy, MpescraBsaer coOoli 
CJIOMHY!O CKJaluaTy!0 30HY, BbITAHYTYIO B CeBepO-CeBepo-3alaQHOM HalipaBuJl€ 
uuu. V3yuenve jlerasieH ee CTpoeHHA 3aTPyAHAeTCA Upe3BHIYaHHO LWHpOKH! 
pa3BUTHeM IpolleccOB MHIMaTH3allHH, B pe3ybTaTe KOTOPbIX OT BCeH OMHCHIBat 
MOM TOJMLH OCTaIHCh TOMbKO OTJesbHble pasoOUleHHble yuacTKH. KeJesHCTbi 
MOpOAbl Ha HUX XapaKTepH3yIOTCA KpyTbIM 3aieranHem (70—80°) nu mpocrTupé 
nuem C3 (330—340°). BosmMoxHo, OHaKO, 4TO STO HallpaBJeHHe He Besse Bhi 
Jep2KUBaeTcs. / 

Oco6enuoctbio [lentpabuo-IIpua3opckoro paHoHa ABJIAeTCH TO, UTO Bé 
Ayuly!o pOJlb B %Kewle3HCTO-KpeMHHCTOH cbopMall\uH TaM urpaloT MeTaOasHTH 
B 9TOM OTHOWeHHH OH HMeeT oMpeesieHHoe cxoscTBo c Opexoso-Ilapsorpa, 
ckuM, KoukckKum H BepxoBlleBCKHM palHoHaMH, rye BCTpeyaloTCcA NMOJOOHb: 
KOMIMI€KChI, H pe3Ko oTsMuaerca oT CakcaraHcKoli cepuu KpuBopoxckor 
MeCTOpOX*KeHHA, a TakKe OT MecTopoxenni sanaquoro IIpuasopps (*), 
KOTOPBbIX 2%KeJlesHCTbIe MOpOAbl MepecsiaWBaloTcA He C MarMaTHuecKHMH OOpa3s 
BaHHAMH, a CO CJlaHlaMH M MaparHelicamu. BospacT 3THX pa3HbIX MO CBOe 
XapakTepy 2XeJle3HCTO-KPeMHHCTHIX (hOpMallHH (MeTaOa3HTOBOH HM CJIaHeBo 
ABJIACTCA MpeMeTOM JMCKyccHu cpeqH ucceqoBateteh YKM. He xkacasc 
STOFO BONpoca, YKa2KeM TOJIbKO, UTO OTMeYeHHOe AIA LlentpabHo-I IpuasoscKore 
Opexoso-IasaorpagcKoro, Bepxosuesckoro H KoukcKoro paHoHOB Cxo,cT 
CcocTaBa paCCMaTPpHBaeMbIX TOJIUL TOBOPHT B MOJb3y MpeknosoxwKeHHA O06 4 
OJMHAKOBOM CTpaTHrpadwyecKoM MoJIO*KeHHH, 


WuctutyT reojormueckux HayK Tlocrynuso 
Axanemuu HayK YCCP 14 XI 1957 


UMTHPOBAHHAS JIMTEPATYPA | 


Pr. B. K y ko B, M38. AH CCCP, cep. reon., Ne 9, 101 (1956). *% H.1.Cemeune 4 
ko, H.W. l1oa08k on gp., Merporpaus xenesucto-Kpemuucterx (opmannit YKpanucK 
CCP, Kues, 1956. | 
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Jlokxann Akanqemun Hhayk CCCP 
1958. Tom 119, M 3 


TEQOJIOLH Af 


H. H. KAPJIOB 


OB OBLIEM 3AKOHOMEPHOCTH K3MEHEHHS MOULHOCTH 
i TPAHYJIOMETPHYECKOFO COCTABA NPHAHENPOBCKOPO JIECCA 


(ITpedcmaeaexo axademuxom JI. B. Haauexunoim 4 1X 1957) 


_ Ilpu npowsBeqenHolk aBTopoM KOppeJIAWHH pa3pe30B JleCCOBOli TOJILM B 
Inenponmetposckol O61. OTYeTJHBO BbIPHCOBbIBaeTCA 3aKOHOMepHOe YMeHb- 
Je€HHe MOMLHOCTH BOJOpasLesbHOrO JIecca H KPYNHOCTH CJlaratolulux ero yacTHIL 
(0 Mepe yaJleHHA OT JHENPOBCKOH JOJMHbI. OTO H3MeHeEHHe KOHCTATHPOBaHO 
AK [Ii BCeH JICCCOBOH TOJIMH B IeJIOM, TaK M JIA ee OTAeNbHbIX CTpaTurpadu- 
eCKHX KOMMOHEHTOB, B TOM UHCJe AIA BepXHero HIM OyrcKoro Jecca, BbILeseH- 
‘OFO NO MOJIOXKeHHIO B paspesax NepBoro ropH380HTa NorpeOeHHOH KallTaHoBoli 
OUBbI BePXHEBOJIKCKOTO HH- 
epcTafvaJia, CoriacHo HOBO 
TpaTurpaduyeckon (3. (ae 
i. VW. Mocxsutuua (?). ly Sy eae ees x, M 
Hi3meHeHHe MOULHOCTH Tep- 5 
MYHOTO BOopaseMbuOro MpH- —, ine aponerpence C1Ox: 
HempoBcKoro JlecCa = MOAN - KoHe, PaGoueli yu. 0,5: 40 Ssh457 
‘ACTCA PYHKUMOHAbHOH 3aBH- 2 |IInato y cep. noprava 


(ar Onn uate 


MMOCTH BHJla: Alnenp. TyHHena BNO Stony Me | Was 

3 |IInato y 3apoga TAKeNbIX ae eee 

: TIpeccoB ys 79 
y= a-lgx, (1) Wo N\tGe Cen mato y Mor. 

Pa6oii 30 4.19,21. 458 
Je Y — MOULHOCTbh slecca (M), 5 |IInato y c. AnexceesKa AT tial) lulz 
*—pacctosHve jo JInenpa_ 6 |Inaro y c. Cepreesxa 86 6,5 | 4105 
KM), a— Oe3pa3MepHbI Koacp- 7 |IInato y c. Jmurpuesxa | 104 5,0 85 


DHILMeHT, HMEIOULMH pa3JIMUHYy10 
eJIMUHHY, HO BCera YMeHbIWAaIOlMHcA C yaJleHHeM OT Tnempa. Jia wot0- 
TpalluuH cka3aHHOrO, B TaOJ. 1 MpHBefeHbl 3aMepbl CYMMaPHOM MOLLHOCTH 
yecca* Ha nonepeunuke J—I/ (J[ue- 
mponerposck — J[murpueska). 
IKCHOHeHUMaJbHaA KPHBasw, M0- 
CTpoeHHasA HaMH TO 9THM JlaHHbIM 
[JIA MOULHOCTH MpHAHeMmpoBcKoro Jec- 
ca Ha nonepeunuke /—/ (puc. 1), no- 
YTH B TOUHOCTH MOBTOPHAeT aHaJIOry- 
Hy!O KpuBy1o CmutTa Ais NeopHiickoro 


Mownocme necca 
Ss 


f 20 40 60 60 ibkm slecca Ha JeBoGepexbe p. Mansunolc, 
Paccmoanue om Anenpa B Oacceline p. Muccucunn (?), npHuem 
Puc. 4 BeJHUHHa AB (bopmywJe (1) qua mpH- 


JMHeMpoBcKoro Jiecca H3MeCHAeTCA OT 

27 wa paccrosuuu 2 Km or J[Henpa fo 2 na paccroanuu 100 km oT Hero. 
AnaJloruuHoe H3MeHeHHe MOULHOCTH JIeccoBoro HOKPOBa YCTaHOBJIeHO HaMH 

akxKe Ha monepeunukax JJ—JI u I/J—III (Moansanosxa — [nenpoysep- 


* Bee onopHble MyHKTHI BbIOPaHbI Ha BbICOKHX (Z) BOMOpasseaX BO u30exKAaAHHE BO3MOXK- 
OrO BAHAHHA SpPpO3HOHHBIX H JeOBHAIbHIX IpOWeccos. 


065: 


sxuHCK — Kpusoit Por u_ Tlogkpax%x — BepxneluenpoBck — AmlocToJIOBo} 
MakcumMauJibHad MOULNOcTb JIecca (47,25 M) 3eCb KOHCTaTHpoBaHa Ha BbICOKOR 
(++ 169 m) Bogxopasgese Meaty uenpom u Moxkpoli Cypoh, y x.-1. cr. Barviet 
(ronepeanuk //—J//) na paccroanun 4,5 km kK ory or J[nempa, a MU HUMaJIb Has 
(5,4 m) — na pacctosunu 115 kM K tory OT HELO, OKOJIO *K.-. CT. ATlocTOJIOBé 
(nonepeunuk J//—ITJ/). 

XapakTepHo, 4TO Ha JleBOOepexKHOM MJaTO MAaKCHMaJIbHaA MOULHOCTh JleG 
COBOL TOJULM 3HAUHTeJIbHO MeHbille, YEM Ha MpaBoOepexXHoOM, HM Ha MoOmepeyHHK' 
II—IT pasua 27,5  (c. Merpukoscxue Buiceikn) mpotus 47,25 M na mpaBobe 
pexbe (Barseli). Takoe acHMMeTpH4Hoe CTpoeHHe JiecCOBOrO MOKPoBa 10 o6eu? 
CTOpoHaM JHeMpoBcKoli Jou BElue JLHemponerpoBcKa He MO2xKeT ObITh yLOB 
J@TBOPHTeIbHO OOBACHCHO AKBAJbHOM HM NOUBEHHOM THMOTe3aMH MpOnCXoweHHs 
jlecca, HO JlerKO OOBACHAeTCA HAaBeBAHHEM JZOJIOBOH MbIJIH, BbILYTOM U3 (pJlIOBU 
PALHAIbHbIX H A PeBHeaJIJIOBUAJIbHbIX M€CKOB B PaCWIHPeHHOH YacTH [HeNpo 
CKO JOMMHBI MpeoOsalaBluuMU B IlelicTolenHe BeTpaMH CeBepHbIX PyMOo 
MpHueM NepeneceHHad HMM MbiJIb Ocedasla MPeCMMYyUleCTBeHHO Ha HaBeTPeHHBII 
yuacTKax BbICOKOro mlaTo K tory oT J{nenpa. | 

ro oObACHEHHe XOPOLIO CorsacyeTCA C 3AKOHOMEPHBIM YMeHbUIeHHeM Meal 
HOFO JMaMeTpa YacTHIL JeccoBoH MbIJIH MH CYMMaPHOro COep%KaHuA B JeCcc. 
(bpakuuu 3epen Kpytinee 0,01 mM m0 Mepe yaienua oT Zoumub! J[Hempa (ra6a. 2) 


Taounma 2 


NoNo Paccrosinne Meyuanupili Conep Kanvend paMnaB alors 
muamerp cal 
ieas or Jinenpa, KM sepeH, MM > 0,01 mm < 0,01 mm 
1 ss) 0,035 79,80 20, 20 
2 ae tl OROZZ 78,09 21,41 
3 4,0 0,020 VPs) Dliee 
4 18,0 OROMT 67,30 OZ 
5 04 0,009 47,17 02,83 
6 ASS 0,007 SonOG 65,64 
U 172 0,007 39,99 60,04 


OKCNOHEHIMaJIbHble TpapHKH 3aBHCMMOCTH COMepKaHUA OCHOBHBIX (ppakIhy 
rpaHyJIoMeTpuyeckoro CocTaBa yKpaHHCcKoro Jlecca oT paccTosHuA Wo J,nenp 
(puc. 2) mpescraBJIAtoT COOOH pAMbIe JIMHHM yObIBaHHA CYMMbI (pakUHlt Kpyi 
Hee 0,01 MM HW BO3pacTaHHA CYMMBI Yk 


i 

0 CTH Mewibue 0,01 mM, CoBepuleHHO TOX 
a JeCTBeHHbI€ C aHaJIOTHUHbIMU MH SM) 
S JI OCHOBHbIX CHJIbTOBbIX cpakily} 
Sw neopHuickoro Jiecca B 6acceline Mu 
& cucunH (*), uro Cc MOJHOH OUeBHAHOCT 
= " yKa3bIBaeT Ha 3O0JIOBbIi reHesuc Jecca 
iN YCCP u Ces. Amepuke. Anasmruueck 
8 9Ta 3aBHCHMOCTb MOXKeT ObITb BbIPaK 

vi aa ‘Ha ypaBHeHHem: | 

g 


. 


6061 2 4680 2 40608000 2Dkm S=b-lgx ( 

Pactmoanue om Luenpa 
re S — coflepxKanne B secce ppaKunt 
3epeH Kpynuee 0,01 mm (%), x — pac 
crosHve Jo Hnenpa (Km), b — 6espaa 


Puce. 2 


OF a yo J[nenpa (puc. 3) oTMMYAIOTCA OT COOTBETCTBYIOILeli KPHBO} 
1A MCOPHHCKOrO Jlecca B OacceHue Muccncunn (2) Tem, uro na paccTrosHHH Tp 
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MepuHo Xo 10 km or J[nenpa onm mpegctaBusior KpyTo HaKJIOHCHHY!O TIpaAMYt10 
JIMHMIO, Ha paccToAHHU OT 10 Jo 50 KM — ouenb novlory1o KpUByw, a Ha paccTos- 
uuu or 50 fo 170 Km — nouru ropH8onTasbubIt oTpesoK mpamon. M3 sroro 
cuelyetT, YO Ha OOJIbIUMX PacCTOAHUAX OT apenbi JetbiALHH B Tose uenpa 
MeJ\HaHHbIH JMaMeTp YaCTHI JeCCOBOM Mb H3MeHAeTCH B He3HAUHTEbUbIX 
ipeewax, Kak 9TO H JOJXKHO ObITb 


Mp 90JI0BOM TpaHCnopTe MUHepaJb- a 
HOH MbIIM, B TOM 4HCJIe ByJKaHH- $0030 
yeckoH. g 
. Takum o6pa3om, B Cpequem IIpu- 8& 
UHenpopbe ycraHaBsMBaeTca TOUHO »< 9020 
TaKas 2Ke 30HAJIbHOCTb JIeccoBoro mo- & 
KpoBa H Takas Ke peruoualibuaad 3a- § 2010 
_ BHCHMOCTb MOILHOCTH MH rpaHyJiomer- g : R? 
Bs ene Peas ante 6081 2 4 660 2 406060100 2Okm 
‘ Pacemoanue om Anenga 
(JIAWLMH, Kak H BOacceliHe Muccucunn. 
Ectb Bce OCHOBaHHA Mmpesnouarath, Puc. 3 


4UTO 9TO COBNaeHHe He CJlyualino “u 

4TO OHO BbIPaxKaeT CMMHCTBO OCHOBHOFO 3aKOHa 30JIOBOH aKKYMY JAH asleBpH- 
TOBbIX OCa{KOB Ha BCeH MJlaHeTe, IpW0%KNMOrO K NepBH4yHoMy Jieccy Beur- 
pun, Asctpuu, Uexocstopakun, Bonurapuu, Tepmanuu u Apyrux crpau c xopo- 
WO Pa3BHTbIM JIHMTOJIOTHYeCKH OJHOPOJHBIM JIeCCOBbIM MOKPOBOM. 

TloqBoqa HTOrH CKa3aHHOMY, OTMeTHM CJlenyrouree: 1) Ha6sonqaemaa B YCCP 
IIPHyPOYeHHOCTH MOLLHEIX JIeCCOBbIX TOJIU, K YYaCTKaM BoMopa3sAeJIbHbIX NNaTo, 
NpHJeraroulHM K JouwHHe J[Henpa, o6ycJoBJIeHa He aKBaJIbHbIM TeHe3HCoM Jlecca, 
a pa3BeBaHHeM PbIXJIbIX (JIKOBHO-PJIAWMaJIbHbIX H aJJIOBHaJIbHBIX OCANKOB B pac- 
IWHPeHHbIX yUaCTKaX JHeEMPOBCKON JOJIMHbI H BbIHOCOM TIbIJIM BeETPOM 3a IIpeye- 
JIbI aPeHbI Nedbialuu; 2) acMHMMerpHA JeccOBOrO MOKpoBa B MpaBoOepexKHOU U 
JepoOepexuHol uactax Cpequero [puauenpospa o6ycuJloBena mpeoO.laqaroulum 
CeBEPHbIM HallpaBJIeHHeM IJIeliCTOIeHOBbIX BeTPOB M OoJlee HHTCHCHBHBIM OTJIO- 
2KCHHeM JIeCCOBOM MIbIJIM Ha HaBeTPeHHbIX YUacTKaXx MaTO; 3) 30HaJIbHOe H3Me- 
HeHHe MOM[HOCTH HM rpanyJoMerpHyuecKoro cocTaBa mepBHuHoro secca YCCP 
B 3aBHCHMOCTH oT paccTosHHa fo JlHenpa, ABJIAeTCH YaCTHbIM BbIpaxkeHvem 
OCHOBHOTO 3aKOHa 3OJIOBOH AaKKYMYJIAWMU aJIeBPHTOBbIX OCAKOB, COrJacHO 
KOTOPOMY HX MOULHOCTb H CoslepxaHWe B HAX KPYHHOCHJIbTOBIX PpakIlMi MpxAMO 
IPONOPUMOHAaJIbHbI JOrapuMy paccTOAHHA OT apeHbl LepsALun. 


| 


Tloctymuu10 
28 VIII 1957 


WMTHPOBAHHAA JIMTEPATYPA 


1 A,YW. Mocxsutun, Marepuann mo serseptuunomy mepHomy, Ne3 (1953). 
2M.Leighton, H. Willman, J. Geol., 58, Ne 6 (1950). 
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Jloknxayp AkaywlemMuu HayK CEG 
1958. Tom 119, N: 3 


TPEOJOLHA 


H. B. HEBOJIMH 


OCHOBHbIE YEPTbI CTPOEHHA ®YHAAMEHTA WEHTPAJIbHbIX 
M BOCTOYUHbIX PAHOHOB PYCCKOH ILJIAT®OPMbI 
Mo FEOJIOTHYUECKHM HW TEO®H3HYUECKHM JAHHbBIM 


(I]pedcmaeaexo axademuxom C. H. Muponoeoim 11 XI 1957) 


TIpoBeeHHbIMH HCCJIeOBaHHAMH YCTaHOBJIeHO, YTO XapakTep Lreodu3snye- 
CKUX (fpaBHTalHOHHOrO H MarHHTHOrO) MoJleH pacCMaTpHBaeMOl TeppHTOPHH 
Pycckoli mulaTpOpMbl, B OCHOBHOM, OOYCJIOBJIeH MeTporpadHyecKHM COCTaBOM 
Mu cTpykKTypok dyHyamenta (H. B. HeBouun, 1957 r.); sro nosBoIMI0 Ha OCHOBe 
rpaBliMeTpHuecKoH H MarHHTHOH KapT, C y4eTOM JaHHbIX OypeHHA, NOCTPOHTb 
cxeMaTHYeCKylO CTPyKTYPHO-Nerporpaduyeckylo KapTy dyHamMenTa JIA WeH- 
TPaJIbHbIX H BOCTOUHBIX pallonoB Pycckoli nuatdopmpr (puc. |). Ora Kapra, 
HECOMHEHHO, ABJIAeTCA TpyOoH cxeMoH. OHaKo Camble OOuHe YepTbl CTPoeHHA 
(yHaMeHTa OHA, MO-BHAUMoMy, BCe Xe OTOOparxae+;. 

PaccmoTpeHve STOH CXeMbI MO3BOJIAe€T YCTaHOBUTb pA 3aKOHOMepHOCTeH 
B CTPOeHHH JOKeMOpHiicKoro byHaMeuta. 

1. Ilo nerporpaduyeckomy cocTaBy Nopox, cremeHH MeTamopdbu3ma H CTpyK- 
TYPHbIM OCOOCHHOCTAM JlOKeMOpHiicKHe OOpa30BaHHA WeHTPaJIbHbIX HM BOCTOU- 
HbIX paHoHuoB PyccKol NaT:OPMbl OTUCTIMBO PaseIAIOTCH Ha TPH KOMMJIeKCa: 
a) TOJWa 4pesBbIYaHHO CHJIbHO JMCJIOMMpOBaHHbIX THeMCOB MW MHIMaTHTOB, 
NpOpBaHHaA Pa3sJIHYHbIMH HHTPY3HAMH, ABJAIOULAACA AHaJIOTOM J\peBHeHUIMXx 
apXeHCKUX CYyMePKPYCTaJIbHbIX HM MarMaTH¥eCKUX OOpa3s0BaHHH BavwrucKoro 
muta HW YkKpawHcKoro MaccHBa; 6) TOMA TIMHMCTHIX CJlaHIeB MW pa3JIMUHbIX 
KBapUMTOB, BHJMMO, CHHXPOHHYHAA CakCaraHcKol Toute Boponexckoro u 
YkKpaHHCKoro MaCCHBOB HM KapeJIbCKHM OOpa3s0BaHuam Bavruiickoro muta, npell- 
MOJIOMKUTEJIbHO HMKHEMPOTePO3OHCKOrFO BO3PacTa; B) TOJIa OYCHb CsIaGo MeTa- 
MOP@H30BaHHbIX PIMHUCTHIX CaHWeB MH WeCUaHHKOB, MO-BUAMMOMY, 2KBUBaJIeHT- 
Had BePpXHeMpOTepoSOHCKHM (HOTHHHCKHM) oOpa3s0Banusam Bavsrulickoro muta 
M OBpy¥cKow Toe YKpawuCKoro MaccuBa. 

2. Cpequ nopof, MokemOpua HanOoJlee WHpoKO pacipocTpaHeHb! apxelickue 
CKJlaqdaTO-MHTPy3MBHble OOpas0BaHHaA, TOra Kak MpoTeposolickue MOpobl 
COXPaHHJINCb JIMUIb B BAe OTHOCHTEJIbBHO Y3KHX MOJIOC HH OTHOCHTEJIbHO HEOOJIb- 
IHX OCTPOBOB B TeKTOHMYeCKHX JleMmpeccHAX apXeHCKoro OCHOBaHHA. 

3. PynamMenr paccmaTpuBaemolt Tepputopuu PyccKolt naTcopMbI B CTPYK- 
Ty PHO-MopoJIorH4ecKoOM OTHOWEHHH COCTOHT M3 pAa KPYNHbIX NOAHATHH UM po- 
THOOB, Pa3JIMYHbIX M0 CTPOeHHIO, MO COBPeMeHHOMY TeOTeEKTOHHYeCCKOMY PexKUMY 
M m0 Treo*usHyecKoH XapakTepucTHKe. 

Toquatua byHftamenta (Basruiickul wut, BopouexkcKHi MaccHB, TOKMOB- 
CKHH CBO) XapaKTepW3ylOTCA: a) WHPOKHM pa3BUTHeM rpaHHTOB Mu rpaHuTo- 
rHeHCoB; 6) MpeHMy\ecTBeHHO BOCXOLAUIMMU JIBUXKeHHAMH B aHTpomorene; 
B) PerHOHaJIbHbIMM PpaBHTalMOHHbIMH MUHAMYMaMH HM MO3aHUHbIM XapaKTepoM 
JOKAJIbHBIX aHOMAJHH; 1) Cla60 OTPHaTeJbHubIM WJM HOPMaJIbHbIM MaPHUTHbIM 
MOJIEM, OCJIOAKHCHHBIM JIOKaJIbHbIMA MAKCHMYMaMH, KOTOPble HepeAKO pacmovia- 
Palorcs WeNOUKOK OAMH 3a [[pyruM, OOpa3syA Nosocel pasIMYHOH MpoTAXxKeHHOCTH. 

[lporu6st dynameunta (Mockosckas Bnaguna, Pa3ano-CapaTosckni mporn6, 


Cokcko-Kunerbcekuit nporu6) umeror Apyrve ocoOennocrTH: a) BepXHAA YacTb 
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pyHJamenta MpeAcTaBslena MPeHMYylwlecTBeHHO FHelicaMH HM MUIMaTHTaMH, Ko- 
fOpble XapaKTePH3yIOTCA OTUETIMBO BbIPaxKeHHOH WHHelHOM CK JlauarocTbio 
A MpeAcTaBJIAIOT COOOM OTHOCHTEbHO Y3KHe, HO 3HaYHTeJbUO YJ JIMHEHHbIe 30HbI; 
5) B MpoTHuBONOJO*KHOC TS NOAHATHAM HCIbITbIBAIOT IIPCHMYULeECTBEHHO HUCXOMA- 
We ABHKCHHA WIM HaXOWATCA B OTHOCHTEJIbHOM T10KOe; B) XapaKTepH3yIoTcA 
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Puc. 1. CxematTuyeckad cCTpykKTypHo-NeTporpaduyeckaa KapTa dyHaMeHTa leHTpaJIbHbIx 
i BOCTOUHBIX palioHoB Pycckol maatdopmpl. 1 — rHelicbl M MurMaTHTEI, 2 — rHelico-rpaHuTHl, 
3 — MOCTOOTHHUCKNe rpaHuTbl, 4 — rpaHHTbl-pallakuBu, 5 — CHeHUTbI, 6 — Mpesqmomaraempre 
yYacTKH THeHCO-rpaHuTOB HM rpaHHToB, 7 — MpeMmouaraeMble yuacTKH MOBbILIeHHOH MUKpo- 
IMHH3auHH, 8 — ra66po-Hoputpl, 9 — ra6d6po-quaba3b1, 10 — amcduOouutTh, 1] — mpegnosa- 
“aeMEIC YYACTKH FHeEHCOB, OOoralleHHbIX rad6po-Hoputamu, 1/2 — sddpy3snBbi Mo reosorMyeckKHM 
[aHHbIM, 13 — mpegnosaraemple adcby3uBbl no MarHuToMeTpuHn, 14 — nmpoTepo3soluicKue cympa- 
<PYCTaJIbHbIe OOpasoBaHua, 15 — MarHuTHbIe MaKCHMyMbI, /6 — MpefMosaraeMble PaCKOVJIbl 
mo reodusvuecKHuM /laHHbIM 


JePHOHAJIDHBIMH TPaBMTallMOHHbIMH MaKCHMYMaMH, COCTOAIHMH HW3 pAfa No- 
IOCOBbIX AHOMAJIMH 3HAUHMTeIbHOH MpOTA%KeHHOCTH M Tr) Ha MarHWTHOM Kapte 
IporHObl| yacTo BbIpaxKeHb!I MOJIOMRUTEMbHbIMA AHOMAJIMAMH, BO3MOXKHO, MeCTa- 
MM OTPaXKalOWMMH MOKPOBHbIe U3JIMAHHA OCHOBHBIX MOpoy B MoMaseos0lcKoe 
3pems. 

TakuM oOpa30M, WMpokKoe pa3sBuTve TpaHuToB B CBOJaxX MOKeMOpHHCKUX 
IOMHATHH ABIIAeTCA OHO U3 XapakKTepHBIX ocoObenHOcTel [cbyHqamenta Pyc- 
KOH maTcopMbI. Ira 3aKOHOMepHOCTb, BUAUMO, OOycJOBJeHa MeHbIUeH PryOu- 
{oli 2po3HH JOKeEMOpHA Ha BOCTOKe, He ycNeBlleli 8aTPOHYTb OovIbiMe UM rstyOo- 
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KHe CCYeHUA PpaHHTHbIX HHTpy3sHH. Ofnako cyleqyer MOAYEPKHYTb, YTO MOXKHG 
JIMLb TOBOPHTb O WIMPOKOM Pa3BHTHH B OOJIbIUMHCTBe CJIyYaeB PpaHHTOB B CBO 
JOKeMOpHMCKAX NOLHATHH, HO HeJb3H CUMTATh, YTO MHTPYSHM TpanHTOB nPHY Pa 
YeHbI HCKJIOUNTeJIbHO K CBOJaM COBPeMeHHBIX NOMHATHH byHaMeura. 

4, Marmarvueckve OCHOBHbIe MHTpy3uu (ra6Opo-nopuTE!, radOpo- ee 
cpelu o6pa3s0BaHHl JOKeMOpHsA, B BUC KPYNHbIX TeJI, OTJIMUAIOWIMXCA BeCb> 
Ma HHTCHCHBHBIMH TpaBHTalWOHHbIMH Ma&aKCHMYMaMH, 3aHHMalOT MOJYHHeHHOS 
nosoxenne. IIpu stom ra6Opo-HOpuTE! OObINHO He HaXOMAT CBoero OTparKeHHs 
Ha MarHUTHOH Kapre. 

QhbysuBuble o6pas0BaHHA Oy peHHeM YCTaHOBJIeHb!I MOKA TaKXKe B OTHOCHTE Ib» 
HO HeEMHOrMX myHKTax. IIpu srom cpeqHHe HM KHCJIbIe JaBbl MaTHUTHOM CbeMKOF! 
He OTMeuAaIOTCA. 

5. Apxelickne cympakpyctTaJIbuble 06Opa30BaHHA He XAPaKTePH3YIOTCA BCIONY 
KaKHM-JIHOO OJHMM BbIJ,epxKaHHbIM MpocTHpaHHeM, YTO, BO3MO2KHO, CBA3aHd 
C Pa3sHOBO3PaCTHOCTbIO apXeA B PasJIMYHbIX YaCTAX IaTPOPMbI HX, HECOMHEHHO! 
ABJIACTCA CJIECTBHeEM FruIyOOKOH NepepaOoTKH apxXeA MoCJeLyIOULMMH TeKTOHH 
yeCKUMH HM MarMaTHuecKHMH polleccaMH. Ojuako JIA OTJeJIbHbIX KPYIHbI 
yuacTKoB (byHaMeHTa HaMeUaloTCA OTUeTJINBO BbIpaxKeHHble FOCMOACTBYIOULME 
mpocrupanuad. Takuma yuacTKaMu sBJIaoT¢ca BesomopcKuit Ol0ok Bavrulickore 
muta u Pa3sano-Caparopckul mporn6, XapakTepH3yloulMeca CeBepo-3analHbl 
poctupanvem apxes, u MockopcKaad CHHeKJIM3a, Te apxelcKHe CTpykTyp 
HME€IOT C€BEPO-BOCTOUHYIO OPHEHTHPOBKy. 

HampaBulenve CKJiaqvaTOCcTH HM2KHeENpPOTeposoMCcKoro KOMIJIeKca ompeye 
JIMeTCA IMpOCTHPaHHeM pa3pbIBHbIX JMCOKaluH B Tele rHeico-rpaHHTHOr 
cbyufamenta. J[pyrumMuH cCJioBaMH, mMpocTHpaHve KapeJu KONTpoMHpyercs 
CTPyYKTYPHBIM TJlaHOM apxeHd. 

6. JIMHHH CTHIKa pa3JIMUHbIX CHCTeEM PpaBHTAaWHOHUbIX aHOMaJIMH MU rpaBuTa 
I[HOHHbI€ CTYMEHH, KOTOPbIM OOBIUHO COOTBETCTBYIOT WeNOUKH MAaPHHTHbIX Mé 
KCHMYMOB H 30HbI JMC IOKalWHii B OCaOUHOM NOKPoBe, HaMH IIpeAMOJIOKUTEby 
PpaccCMaTPHBaIOTCA KaK OTOOpaxKeHve PpaCKOJIOB B cdbyHaMeHTe. OTH pacKoOUil 
pacnovlararoTcad He XaOTHYHO, a MOLYHHAIOTCA OMpeeJIeHHbIM 3aKOHOMePHO 
ctam. IIpexye Bcero, C JOCTaTOUHOH OTYeTJHBOCTbIO YCTaHaBJIMBaeTcA, YT 
B OTHOWEeHHH CTpaH CBeTa, Kak 9TO Oplio nofAMeyeno H. C. Warckum (°) uw apy 
rHMH HCCJleqoBaTeJIAMH, JOMHHUpyer AHarouaJibHasd CHCTeMa pa3JIOMOB, TOrL4 
KaK OPTOPOHaJIbHble PasPbIBHble AHCMOKAaWHH 3aHHMaloT MOAYHHEHHOe MOORE! 
HHe. 

Ilo orHOWeHMIO K OCHOBHBIM CTPyKTYPHBIM IJieMeHTaM (byHaMeHTa pacKoJ 
pacnoJlaraloTcA MpoAOJIbHO, NoMepewHoO HW AMaronasibHo. K rwyOWHHbIM pa3Jio 
MaM, IIO-BAJMMOMY, OTHOCATCH PaCKOVJIbl, OPPaHHUMBalollhe KPyMHble MOOK 
TeJIbHbIe CTPyKTyPbl (byHAaMeuTa, KoTOpble oMmpefesuIH co6oH HanpaBJenn 
JaJibHehiwero [poOJenua cyHaMeuta. 


Bcecoro3Hblit + HayuHO-HCCeqOBaTebCKuM IlocrymuJ1o 
HMHCTHTYT reodu3snyeckKHX MeTOAOB pa3BeqKH 8 X 1957 


UWHTHPOBAHHAA JIATEPATYPA 


1A.H.SapapuuKkuid,B.Il. Barty pun, Coops. Bonpocst auTosorun u crpaTurpas 
uu CCCP, mamatu A. JJ. Apxanrenpcxoro, H3y. AH CCCP, 1951, crp. 215—231]} 
B.H.®nopencKuid,T.A.Jlanuuckas, JAH, 83, Ne 1 (1952). 3 B.TI. © 2 oF 
euckul, T. A. JIanuucxaa, JAH, 84, Ne3 (1952). *P ue ®nopenckn hi 


co 


A.Jlanuuckas,B.C.Kuas3es, JAH, 84,Ne6(1952). 5 B.1.®nopencku ty 
JIanuucKkaa, JAH, 83, No 4 (1953). ° H.C. Wate u i, Ouepxu Textonuxu Bom+ 
a 


ro-Y padibcKoli HedreHocHoli oOacTH M CMe*KHOH YacTH 3amaqHoro cKOHAa TOxHoro Ypaua, M, . 
p. 2(6), 1945. 


Jlornanp Akanemuu Hayk CCCP 
1958. Tom 119, N3 


TEONOLIOL 


. B. PbIDKAKOB 


O BAPPA)KAX B KAPCTOBbiX OBJIACTAX 
MW UX PHYPOrEOJIOTHYECKOM 3HAYUEHHMH 


| (I[pedcmasaeno axademukom Jl. B. Haauexunoim 10 VI 1957) 


Cpequ M3BeCTHAKOB B KapCTOBbIX O6aCTAX CKJaqUaTHIX CTpaH HepeKo 
 BCTpeuyaloTca MaukH WIM TOPH3OHTHI HeKapCTYIOWMMXCA MOPON, KOTOpble, B pe- 
| 3YJIbTaTe CKMaLYaTOCTH, NOMpaseAOT KapCTy!oulNecA NOPOALI Ha pA OTeNb- 
 HbIX MOJIOC WIM KapCTOBbIX MoleH, CTPYKTYPHO MpeCTaBJIeHHbIX CHHKJIMHaJIAMU 

WIM aHTHKIMHaAMU. OTH HeEKapCTY!OULMeCHA MOPOAb, K KOTOPbIM OTHOCATCA Tak- 
Ke H CpaBHHTeJIbHO MaJIOMOLIHbIe, HO BbIepxKUBaIOWLMeCA NO MpocTHpaHu1o u 
 mayeHH10 CJIOH, HPpaloT B OTHOLWICHHH KapCTOBbIX BO] pOJIb MOJ3eMHbIX 3aBec 
WIM Oappaxkel, Co3aBad B pasOOUlaeMbIX MMH KapCTOBbIX MOJIAX CaMOCTOATENb- 

HbIe B CMBICJIe€ PexKHMa TIOJ3CMHBIX BOJL BOMOHOCHbIe TOPH30HTHI. 

B ycnosuax Ypasa TakHMu OappaxkaMu ABIAIOTCA, HallpuMep, OTJO*KeHuA 

C, B MarxuutoropcKoM paloue, MpelcraBsleHHble TOJMeH NMepecauBaioulHxca 

MexK ly COOOIO H3BeCTHAKOB, MeCYaHHKOB, CJIaHIeB H KOHTJIOMepaTOB, OTJIOXKeHUA 

C:> p AmamaescKoM palione, MpecTaBeHHble CJIOMCTbIMH M MIMTYAaTbIMH 13- 


BeCTHAKAMH C MPOCJIOAMM MepreJIHCTbIX TIMH, H MHOrve Apyrve TOpH30HTHI u 
TOJULU, a TAKXKe MHOFOUMCJIEHHb!e OOsee MeIKHe Nauk VM COW HeKapCTYIOULAXcA 
Nopok, HepeqKO HeoTOOpaxkKaemble Ha reOJOrHYeCKUX KapTax. 

Tlozgemupie 3aBechl WH Oappaxku onpeelsaoT ruyporeomornyeckul pexUM 
KapCTOBbIX OO6s1acTeli H MOITOMY HMeIOT BeCbMa BaxKHOe SHAYeHHe AVIA pelleHusA 
MHOIPMX MpakTH¥eCKUX 3aay HapodHoro XossiicTBa. OrpaHvunBaeMble HMH MOUs 
pacpocTpaHeHHA H3BeCTHAKOB B FHApOreosOrnyecKOM OTHOWeHHH WMeIOT CBOI 
C4MOCTOATEJIbHbIN PexKUM, CBOM OGAaCTH MMTAaHHA, CTOKA HW pasrpy3KH KapcrTo- 
BbIX Bo (7). JLenpeccvoHHax BOpOHKa, CO3aBaeMaxA B BOJOHOCHOM ToOpH30HTe 
9THX H3BeCTHAKOB, He PaclpocTpaHAeTcA B CTOPOHY OFrpaHHYMBaIOulHX HX He- 
Kapcry1uluxca nopoy (7). B atom cMbICuIe eCTeECTBeHHbIe MOJ3eMHble 3aBeCbl, MIM 
Oappaxku BepBble Obl U3y4eHbI B palione CeBepoypa/IbCKUX OOKCHTOBHIX PyJ- 
HUKOB (CYBP) B cBaA3H C pellIeHHeM BOMPOCOB 3allLHTbI MOXSCMHBIX BbIPaOOTOK OT 
OOBOAHeEHH pedHbIMH BoJamMu. Ha mpumepax 2sTOrO paloHa MbI H OCTaHOBHMCA. 

B ycnosuax CYBP pomp 6appaxka (Hapayy C Apyrumu) urpaer OOKCHTOBbIN 
WwiacT H CBA3AHHbIe C HWM IJIMHHCTbIe OOpa3s0BaHHA — MeCTpOUBeTHbIe Mepre- 
JIMCTHIe NOPOAb M HWKHAA yacTb ropu3onTa Dib, mpefcraBjeHHad TeMHO-Cepbl- 


MH OWTYMRHOSHbIMH H3BeECTHAKAMH C OOJIbINMM KOJIMYECTBOM TpOC0eB HM JIMS 
meCUaHHKOB HM Canes. BOKCHTOBAaA 3aleKb ABIACTCA CPaBHHTeJIbHO MaJIOMOLL- 
HbIM H JOBOJbHO HHTCHCHBHO pa3OHTbIM TEKTOHMUMECKUMU HapylWeHHAMH OOpa3o- 
BaHHeM, HO HECMOTPA Ha 9TO, a TaKx%Ke Ha HaMuMe <Oe3pyAHbIX» YUACTKOB, OHA 
NoOlpasqenAeT H3BeECTHAKOBY1O OOACTh Ha [Ba CaMOCTOSTEIbHbIX B THAporeo- 
JIOHYeCKOM OTHOWEHHH KapCTOBbIX Toa (puc. 1) —- nore smexKatero OoKa Ui 
nome Bucsyero 6oKa. B ecTeCTBeHHbIX YCJIOBHAX Tepe OOKCHTOBbIM IlJlaCTOM BBI- 
XOJMJIH KpynHble HCTOUHHKH o6IlHM Je6utTom 2o 200 /ceK B MexKeHHOe BpeMs. 
Pexa Barpan Ha 3TOM yuacTkKe MpescraBiata Co6ol TiaBHbIli OasHc CTOKa Kap- 
CTOBLIX BO, BepXHero MomA. COpoc, mepecekaloulH PyAHbIH TOPUSOHT CeBepHee 
3Toro 6a3uca (cM. puc. 1), HMeeT MaslyIo aMIVIMTyAy, KOTOpad He IpeBbIilaerT 


o74 


MOULHOCTH pyHOrO Tela H CBA3AHHBIX C HHM HafpyHbIX MepreJIHCThIX MOpor, 
M MOKPbIBalOUlMX MX MIMHHCTbIX H3BeCTHAKOB HMKHel yacTH ropu3soHTa Dib, 


M MOSTOMY OH He Hapylwiaer Oappaxkupyroulel pos 9THX MOPOA. ITO MOATBEpx- 


el 
Pea) MS)? Sas 
Puc. 1. Cxema rugpousorunc, mo- 


KasblBalollad MOJIOXKeHHe YPOBHEel 
TOASEMHBIX BOX B BepXHEM HM HHXK- 
HEM KapCTOBbIX MOTAX co3aB- 
meecH B pesyJIbTaTe wWaxXTHOrO 
BOJOOTIHBA (CepepoypasbeKaa 
KapcToBad OOsacTb). Crpemkoii no- 
Ka3aHO HallpaBsieHve, B KOTOPOM 
pacnosaraetca Oa3uc ApeHuposa- 
HHA KapCTOBbIX Bo (6a3uc WaxT- 
HOro BOMOOTIMBa). 1 — KapcToBEIe 
BOJbI H3BeCCTHAKOB CHJlypa u Je- 
BOHAa; THAPOHSOrHIcbl MO CcocTos- 
Huo Ha | II] 1955 r.; 2 — tep- 
purenupie Noposbl (pyHaa 3a- 
J@Kb), MoApasqersowue Kapcto- 
BylO OOaCcTb Ha [Ba Noa — BepX- 
Hee (J) H HuxKHee (JJ); 3 — uc- 
cAKWIMe HCTOUHHKH — ObIBLUAI 
(B  @CTECTBEHHBIX yCJIOBHU AX) 
TlaBHbIli Oa3HC CTOKa KapCTOBbIX 
BO BepXHero Noma; 4 — cOpocnl; 
cDji— M3BeCTHAKH CBeTJIO-cepble, 
MaCCHBHBI€ CHJIbHO 3aKapCcToOBaH- 
HBIe; cDb, — uspecruaKku TEMHO- 
cepble, OHTYMHHOSHBIe, 3akapcto- 
BaHHBIe; cD5 c H3BeCTHAKU 
CBeTJIO-Cepble,, MACCHBHBIe, CHJIb- 
HO 3aKapCTOBaHHble; cD3 d—us- 


BeCTHAKH Cepble HM TeMHO-Cepble, 

NJIMTUaTble, C IIPOCJOAMH Tlecua- 

HHKOB HW CJIaHWeB, MeCTaMH Cabo 
3aKapCTOBaHHble 


JlaeTCA BbIXOOM YKa3aHHbIX BbIIMe HCTOUHHKOB 
mepe GOKCHTOBbIM TWIaCTOM B e€CTeCTBeHHbIX 
yCJIOBHAX WH Ppe?%KHMOM TIOJ3eMHBIX BO B JlexKa- 
yeM MH BHCH¥YeM OOKaX pyfHOrO Tela B Hapy- 
IWCHHBIX YCIOBUAX. PasHHlla B OTMeTKaX MexK]y 
YpOBHAMH BOJbI B JIexKauemM OOKy H BHCsAUeM, 
B CBA3H C  IlaXTHbIM BOJOOTJIMBOM, Ha 
1 IJ] 1955 r. 6pia 7 M. B wexayem Ooky KpH- 
Bas Jlenpeccun elle cBa3aHac pekoH. B Bucauem 
*Ke OOKY 3Ta CBA3b oTcyTcTByer. Jempeccu- 


OHHaA BOPOHKa 3/eCb NOJIHOCTbIO OTOPBaJlaCb — 


or peku. Ha6stoflaemaa” K ceBepy OT yKa3aH- 
Horo Bbile CcOpoca (cm. puc. 1) Manaa (Hu 
MocTelneHHO YMeHbIvawllaicA B HallpaBJIeHHH 
K 6a3HCy WlaxTHOrO BOMOOTIMBAa) pasHulla B 
YPOBHAX MOJ38eMHbIX BO B JIexKAYeM HM BHCA- 


yeM OOKaX OObACHAeTCA HE OTCYTCTBHEM 3eCb | 


OappaxupylouleH poM OokcuTOBOrO MacTa, a 
6JIM30CTbIO HaCOCHbIX YCTaHOBOK H OTKauKaMU 
BOJbI KaK M3 J@KaUerO OoKa, Tak H M3 BUCHYerO. 
[laxta c HaCOCHbIMM yCTaHOBKaMH pacilovlaraercn 
B 200 M kK CeBepy OT CeBepHOH PpaHHIbl yuacT- 
Ka, u300paxKeHHoro Ha puc. |. 

Ha wpyrux yuacrkax OacceliHa, B CBA3H 
¢C OTKauKaMH BObl H3 JewKatero OoKa, Oappa- 
YKUPYlollad POb OOKCHTOBOH 3alexKH MpOAB- 
JIAeTCH B CO3aHHH B BUCAYeM OOKY «HalOpoB» 
KapCTOBbIX BO Ha TOpHbIMM BbIpadoTKaMH, 
MpOXOJHMBIMH B JIeKayeM OOKy, a TakxKe B 
MHOTPOUHCICHHBIX MpOpbIBaX KaPCTOBbIX BO 3 
BUCAYerO OoKa. 

Bappaxkupyiollat poJlb OOKCHTOBOYO IWacta 
M OOYyCIOBIeHHaA e10 Ha HeKOTOPbIX y4actT- 
KaX Malad 3aKapCTOBaHHOCTb H3BeCTHAKOB 
exkKayero 60Ka atpPeKTHBHO HCMOIb3yIOTCH Ye- 
JopekoM. Ilo 3amluToH OOKCHTOBOH 3aslexKH 
B JIeKaeM OOKY NpOM3BOMMTCA Ha HEKOTOPbIX 
yuacTKax yrvlyOJieHve HaKJIOHHBIX CTBOJOB 
WaxT IpH CpaBHHTeJIbHO MaJIbIX BOJOIPUTO- 
Kax (B TO BDPeMA KaK IIpOxofKa lWaxT B BHCA- 
yeM OOKY BeCbMa 3aTPYJHUTeIbHa H3-3a Kpyli- 
HbIX BOJONPHTOKOB). Kpome Toro, No 3allvTo 
OOKCHTOBOrO WwiacTa YCHeWHO OCYIecTBIAeTCA 
JIpeHHpoBaHne (CHM2KeHHe «HANOPOB») KapCTOBbIX 
BO BUCAYerO OoKa, MpoOusBoAAlleecA Cc Ooulee 
rlyOOKUX FOPH30HTOB JiexKauero OoKa. DTH Becb- 
Ma BaxKHbl€ MeEPpOIpHATHA He ObWwIH Obl BO3MOXxK- 
HbI, eCJIH Obl OOKCHTOBHIM IWiacT He Hrpadl pow 


Oappaxka, 3aTpyHAIOWerO CBA3b KaPCTOBbIX BO, BHCAYerO OOKa BOMaMM Jie- 


»Kayero O0Ka. 


J\pyroi pumep He MeHee BadkKHOrO 3Ha¥eHHA GapparKell B rufporeonoruu 
KapCTOBbIX OGJlacTelt CBA3AH C BOMNpPOCaMH 3aLI[HTbI TOJ|3eCMHbIX BbIPaGOTOK OT 
OOBOJIHCHHA PCUHbIMH TpaH3HTHbIMM BOJaMH. 

Jlo HeqaBHero BPeMeHH CYHTAJIOCb, ITO IMpOKOe MONe H3BECTHAKOB BOCKpe- 
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Puc. 2. Cxematuyeckaad rHiporeosormyeckaaA KapTa 102%KHOK yacTH CeBepoypasHcKol KapCTOBOH 
O6NaCTH, NOKa3bIBaOllad CaMOCTOATEJIbHOCTh TH{pCreosorMuecKoro pe2%xKuMa  BbIABJICHHbIX 
3mecb Bocxpecenckoro u IlerponapsopcKoro KapcToBbix noseH. 1 — KapcTosple Bonbl BocKkpe- 
cenckoro (/) u TlerponapsoscKoro (//) kapcrospix noseH; 2— TpeulWHHbIe BOAbI TeppureHHbIXx 
HW TeppHreHHO-KapOoHaTHBIX NOpox cHlypa H eBoua; 3 — KapcToBple BOpoHKH; 4— CKBa2KHHI; 
§ — yuacTKH NOrsonleHHA PpeyHbIX BO KaPCTOBbIM BOJOHOCHbIM TOpH30HTOM; 6—yeHcTByIOULHi 
TIaBHbIMt 6a3HcC cTOKa (HCTOUHMKH) KapCTOBBIX BOs; 7 — ObIBLIMM TlaBHblii 6a3uc cTOKa 
(HccAKUIHe HCTOUHHKH) KapcTOBbIX BOL; 8 —-ruzponsorunch no coctrosHuio Ha 1 TV 1995 r., 
oTo6paxkaioulve ecTeCTBeHHbIM ruyporeoornyueckHi perxum; 9—cCpocni; 10 — nalBurN; 


11 — jostidenbcxue cOpocnl; 12— pyc.ia pek, MOJJlexKauine 9kpaHupoBaHnHio; $8) — CJIaHUbl, 
mecuaHuKH WW KOHTIOMepaTHl; cS,’ — uspecrusakn cepple HW TeMHO-cepbie, 3aKapCTOBaHHble; 
Skt — napecruaKn PpO3OBbI€é, MACCHBHbIe, CHJIbBHO 3aKapCTOBaHHble (BOCKpeceHCcKas CBHTA); 
s= cS)? — H3BecTHAKH TJIMHUCThIe, GHTYMHHOSHbIeC, MeCTaMH CIaGO 3aKapCTOBaHHble, Mepeme- 
yKalolllveca C MeCuaHHKaMH, CaHUaMM HW KOHTJIOMepaTaMH (KOJIOHTHHCKaA CBHTA); 8Sy nop@u- 
PHTbI WHaGa30Bble; Oe ssh u sD} — KOHTJIOMepaTbl, M€CUaHUKH UH CJaHLLbl; cD} — H3BeCTHAKH 
CBeTMO-Cepble, MACCHBHbIe€, CHJIbHO 3aKkapCTOBaHHble (neTpomaBsorcKaAd CBHTAa), Di a — OOKCHTHI 
H CBA3AHHbIe C HHMH PvIMHHCTbIe OOpas0BaHHs; D, b +c — u8BeCTHAKH cepble H TeEMHO-Cepple, 
3aKapCTOBaHHble; S = cDjd — M3BeCTHAKH KpeMHHCTHIeC C MpOCJOAMM NecuaHHKOB HM CuaHUeB, 


HesakapCcTOBaHHble (MINTYATaA TOIMa shdesA); sSy — sD} — yI€CUaHHKH, CJIaHUbl H KOHTJIO- 
MepaTbl TypbHHCKOH 3OHDbI 


ot 
ww 


CeHCKOH, KOJIOHTHHCKOM HM MeTpOMaBJOBCKOM CBHT, a TaK2Ke U IWIMTYaATOH TOU 
sideia B 1OxKHOM YactH CeBepoypadbcKoro OOKCHTOBOrO OacceHHa (puc. 2) 
ipelcraBlxeT COOOH eMHY!0 KapCcTOBy OOJlaCTb H YTO B CBASH C STHM B IkeJIAX 
IpeLOTBpalleHHA MHPMOALHH PeUHBIX BO B MOA3eMHble BbIPAOOTKH (IPH CHH- 
)KCHHM eCTeCTBEHHBIX YPOBHel KapCTOBbIX BOJ| HH%Ke OTMETOK peK) NoTpeOyercs 
9KPpaHHpOBaHHe pycel peK Ha OYeHb OOJbINOM TeppHTOPHH, 3HaYHTeIbHO Mpe- 
BOCXOALLeH TeppHTOPHIO, OXBaveHHy!0 Kemoli (cM. puc. 2). 

B jelicrBHTeIbHOCTH 2Ke OKa3alOCb, KaK 9TO Tellepb OKOHYATEIbHO OKa3aHO 
COBMECTHEIMH paOoTamu CeBepoypasbcKolt GOKCHTOBOH skKcNesuiMM u Ypaib- 
ckoro (pusivana Akaylemuu HayK CCCP, uro pasBuTble Ha lore Oaccelina Teppurex- 
Hble H TeppHTeHHO-KapOOHAaTHble OTMORECHHA KOJIOHPHHCKOM CBUTHI MpeACTAaBJIAIOT 
coOoli Gappaxk, pas0Omlalolluli CUHTaBLIyIOcaA paHee eEMMHOM KapCTOBy10 OOaCTb 
Ha [Ba OTNeIbHbIX, CAMOCTOATEIbHbIX B CMBICIe PexKHMa TOA3CMHBIX BOX Kap- 
CTOBbIX loss — BocKkpecenckoe (puc. 2, /) u IlerpomapmoscKoe (J/). Camo- 
CTOATCJIbHOCTh P@XKHMA STHX NOeH WOKasblBaeTCA Ha/MUHeM MepemaoB B ypoB- 
HAX MOJ3CMHbIX BO], Ha PpaHHle KapCTOBbIX Moe C HEKAPCTYIOMIMMUCA MOposa- 
MH, CTporo ONpefevIeHHbIM PaciOIO*KeHHEM MeCT MOPVIOUWLEHHA PeYHbIX BOX U 
MeCT BbIXOMOB HCTOUHHKOB ('), a Tak2Ke HM APyPHMH OCOCeHHOCTAMH pasBH- 
THA KapCTOBbIX  OOJlIacTeH, KOTOpble MOXHO BHeTh MpH paccMoTpeHHu 
puc. 2. JlempeccHoHHad BOpOHKa IIpH pa3spaOoTKe OOKCHTOB, CBA3aHHBIX C 
TerpomaBoBcKHM KapcToBbIM MovieM, OyeT pasBHBaTbCsA (2) TOMbKO B Mpeseax 
9Toro Mod. BOMOHOCHHIM 2%e ropH30HT BockpeceHcKoro NOJIA COXPaHHT Mp 9YTOM 
eCTECTBEHHHIN pexkuM. CieloBaTeJIbHO, 9KPaHHPOBaHHe Pycel peK B WeAX 3a- 
ULHTbI MOA3CMHBIX BbIPaOOTOK OT OOBOJHEHHA PeYHbIMH BOXAaMH HY2KHO IIpOH3- 
BOJMTb He MO BCeli }OXKHOM UAacTH OacceliHa, KaK 9TO MpOeKTHPOBaJIOCh paHee, 
a TOJbKO B Mpesentax IlerponaBosckoro Noma. Sto WaeT coKpalieHue OObeMa 
rufpoTexHuyecKux pador Gosee YeM B TPH pasa. S3HaveHNe Gapparxkeli B ruqpo- 
TeOJOrHH KapCTOBbIX OOJlacTeH, KaK BHHO H3 IIpHBeeHHbIX IpHMepos, 
HCKJIOUNTEJIbHO BeJIHKO. 

Cielyer OTMeTHTb, YTO 3alllHTa NOA3eCMHbIX BbIPAaOOTOK OT OOBOHEHUA peu- 
HbIMH BOJaMM B KapCTOBbIX O6JaCTAX, YUHTbIBAH OCOOCHHOCTH HX pexXKUMa, MO- 
*KeT ObITh OCYILeECTBICHaA HIM NyYTeCM 9KPAaHHPOBaHHA PYyCel peK WM MYTeM OT- 
Boa peK OT KapcToBblx OOlacteH. [IpH sToM skKpaHHpoBaHHue pyces pek clekyeT 
IIpOBOAUTb B Tipesesax BCero KapCTOBOrO NOJIA, B KOTOPOM pacnoslaraioTca 3a- 
WIHaeMble BLIPAOOTKH, a He Ha OTJIbHBIX erO yUaCTKaX. DKPaHNPOBaHHe TOJIb- 
KO OTJICJIDHbIX, HaHOOee OMACHbIX B CMbICJI€ MOTJIOMLEHHA YUaCTKOB PeKH, TaK *Ke 
Kak HM 3a0HBKa MOPollalolluxX MOHOp TMIMHOM WIM WeMeHTHpOBaHHe HX, Kak 
moKa3aiv padoTs! Ha Ypauie (B patoHax Cepepoypasbcka, Kapnuucka ui Jp.), 
He JaroT MOJOMKUTEIbHBIX Pe3yJIbTATOB, TAK KaK PAOM C TOJIbKO YTO 3aILeMeH- 
THPOBaHHbIMH TOHOpaMH WIM SKPaHHPOBaHHbIMH yuaCTKaMM PeK BO3SHHKAaIOT 
HOBbI€ OUAFM MOPIOULeEHHA. OcoOeHHO NOKa3aTeJIbHbl B STOM OTHOIMeEHHM padorHl, 


MpOBeeHHbIe B Ces. Yanpce — B CBA3H C NMOMBITKOM H30JHPOBaTb MNOJSCMHbIe 


BbIPAOOTKH XaJIKHHCKHX CBHHILOBLIX PYJHHKOB, MpWypOueHHbIe K KaMeHHO- 
YIOJIbHbIM H3BECTHAKAM, OT MOCTYIWICHHA B HHX BO p. AHH. Orn paGorHl, onu- 
canuble JK. Bb. Opencucomnu sp. (*), MoKagau, YTO BCe MeponpHATHA — 3a6uB- 


Ka OTJCJIbHbIX NorloTureeH , H30J1IAUUA HanOoslee ONACHbIX yUaCTKOB peKH, 3a- | 


MYCK OOJIbUIMX KOJIMYECTB 3OJIbI V Waka C WebIO 3aKYMOpHBaHUA BOLOMpOBOLA- 
IMMX TPellMH UH Mp., — OKa3asIHCb Oe3pe3yJIbTATHbIMH: WIM 3aOUMTHIe MOTIOTH- 
TeJIM BHOBb HauHHaJIM JelCTBOBaTb Yepes HeEKOTOPOe BPeMA, WH OH3 HX 
NOABIAIHCb HOBbIC MOHOPbl, H PYKHHKH MpOMOMKalOT UCMBITHIBATh Te Ke «He- 
MIPHATHOCTH OT BOMbIy, KAK HW NO Havala 3alllMTHbIX pador. 


TopHo-reosornuecKuli MHCTHTYT Iocrynuno 
YpasbeKoro dusnana Akazemun Hayk CCCP 21 XII 1956 


IWMTHPOBAHHAS JIATEPATYPA 


’ Tl. B. P «uM KO B, Tp. Topu. -reom. nuct. YPAH CCCP, 21 (1954). 2? J. B. P px us 
ko B, TAH, 109, Neo 1 (1956). * J. L. Framsais) JovTh ommisiomel acto, Je Balus 
chardson, Bull. Inst. Min. Met., 64, Ne 579, 211 (1954—1955). 
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FEOJOVHA 


H. H. CbICOEB, Tr. B. YAMHILEB u H. B. AHJIPEEBA 


PE3YJIBTATbI CEMCMO-AKYCTHYECKHX HCCJIEQOBAHHM JHA 
| ANOHCKOFO MOPS 


| (ITpedcmasaeno axademuxom H. C. Ilamckum 17 XII 1957) 


IIpumenenue Me€TOJOB SKCIEPHMeHTaJIbUbIX CeHCMHYeCKHX HM akyCTHUeCKUX 
AccNeNOBAHHH MPH HSYYeHHH TeoJOrHYeckoro CTpoeHuA Bua Mopeli H oKeaHoB 
) yKe IIPHBeJO K HaKONJI€HHI0 3Ha4HTeIbHOTO MaTepHasia 10 CTpoeHHio Ana 
*eBepHOH YacTH ArslaHTHueckoro OKeaHa MH HeKOTOPBIX paiiouos Tuxoro u Mnquit- 
*KOrO OKeaHoB. B oreyecTBeHHbIX HCCJIeqOBaHHAX HZyYeHHe TeoJlorHyecKoro 
°TPOeHHA Ha OTKPbITbIX PaHOHOB MOpeli H OKeaHOB MeTOJaMH 3KCMePHMeHTAb- 
HOM CeHCMOJIOrHH MW THpoakycTuKH Oplio Hayaro Mucruryrom oKkeaHoJlorMu 
AH CCCP cosmectHo c Axycruyeckum uuctrutytom AH CCCP pg 1954 r. B 
~eBepo-sallaHoH yactu Tuxoro okeaHa Ha 9KCMeAMEMOHHOM CyfHe «Bura3sby (*). 
P 1957 r. celicmo-akycTHuecKHe uccJIeqOBaHHA Ha «BuTa3e» Onlin TIpoBeeHbI 
3 SMOHCKOM Mope. 

B mpegbilyinue roger MucruryToM okeaHOJOrHl ObiIH BbINOJIHEHBI C NOMOLLbIO 
IXOJIOTOB JleTaJIbHbIe HCCeHOBAHHA Pedbeda WHa ANMOHCKOFO MOPA HU COCTAaBJIeHbI 
JaTHMeTpHuecKHe MH reomopdosoruyeckue KaptTht (7). Baio ompesesmeHo mos0- 
Keune 3aTOINJICHHOH OKPaHHbl MaTepWKa, TpaHHUbl YCTYMOB MaTePpHKOBOrTO 
*KJIOHA, OKOHTYPeHa TIyOOKOBOHaA AKKYMYJIATHBHAd PaBHHHa B WeHTpaJIbHoM 
1aCTH MOPS, BbIABJICHbI HEH3BeCTHbIe pahee NOABOHbIe X peOThI HM BO3SBbILMEHHOCTH. 
da ocHoBe 3THX HCCJieqoBaHHi ObIJIM HAMeYeCHbI HEKOTOPble BaxKHeHUIHe VepTHI 
‘eKTOHHKH Ha AnoncKoro Mops. Muorouncaienuble upon, coOpanuble JHO- 
iepnaTeJIAMH H TpyHTOBbIMH TpyOKaMH, NO3BOJIHJIM BbIABUTb B OCHOBHBIX YepTaXx 
<apTHHY paciipeseJieHHA JOHHBIX OTJIOMKeHHH. B cBA3H C STHM NpeCTaBIAIO 
AHTepec H3yyueHHe FJIyYOHMHHOH TEKTOHHKH [Ha 3TOFO MOPA HM MOLLHOCTH eFo PbIX- 
WbIX OTJOKenuH. 
 Celicmo-akycTHyeckHve HccJleloBaHHA B 3anaqHou uacTtH S{moncKoro Mops 
SbINH MpoBeeHbl B anpesie 1957 r. 10 DBYM B3aHMHO TlepneHAuKyJAPHbIM pa3- 
pesam. Mecro pacnoJioxKeHuaA pa3pe3oB, B OOILeM lave, NPHXOMMTCA Ha 30HY 
MaTePHKOBOrO CKJIOHAa, T. e. Ha MepexoHy!o 30HY MexKy MaTepHkom A3yu u 
momem Tuxoro okeana. Ilo orHomleHuto »%e K 2u1eMeHTaM peJbeda Qua Sm0n- 
2KOTO MOPH Paspe3bl IPHXOMATCA Ha MJIOCKOe HO KOTJIOBMHbI MOPH, WpecTaB- 
WAIOMeH MpesesbHyIO paBHHHYy YTwtyOoKOBOLHOH akKYMYJIAWMM pH rayOune 
oKosIo 3000 mM. Jimuua pa3pe3o0B JoctTuraet 110 KM; OJMH 3 HAX OPHeHTHPOBaH 
MpHMepHo c ceBepo-3alafla Ha IOrO-BOCTOK, BKpeCT NpocTupaHua ycryna Mate- 
PHKOBOrO CKJIOHa, BTOpoH — Cc CeBepO-BOCTOKa Ha 10Fro-3amlal, BAOJIb MpOcTH- 
panua (puc. 1). Takoe pacnovoxwenve paspesoB UMeJIO LeJbiO BbIABUTb YCJIOBUA 
paciipocTpaHeHua CeHCMMUeCKUX BOJIH B 834BMCHMOCTH OT CTPyKTY Pp MaTepHKOBOrO 
CKJIOHA, B YaCTHOCTH, OT HaJIMUNA NpeANOJaraeMbIX PaSPbIBUbIX THCOKaluH. 

Mero, paSoTbl B OOWLHX YepTax CooTBeTCTBOBa onMcanHomMy Msnurom (') 
H y2Ke IpHMensBuiemyca B paOorax Mucruryra okeanosioruu B 1954 r. OcHoBa 
3TOrO MeTOJa — NovyuenHe H aHaJlH3 OTPaxKeHHbIX MW MPeJIOMJICHHbIX S3BYKO- 
BBIX BOJIH, PaCIpOCTpaHAIOMMXCcA B TOME BOMbI UM CJlaTarouwNX MOpCKOe AHO 
PLIXJIIX OTJIOXKCHHAX HW TOPHbIX Mopogax. VcrounHKOM 3BYKOBbIX BOJH ObIJIM 
B3PbIBbI 3apAyoB THT, mpousBosumple Ha HeKOTOpol ryOune Nok MOBepXHOCTbIO 
BolbI. PaOota BbINOJHANaCcb Ha ABYX KopaOJIAx: OMMH W3 HUX, BCHOMOFaTeJIbHBIM, 
CJleOBal MO paspesy, MPOH3BOAA BSPbIBbI Yepes ONpeAeJenHble UNTepBaJIbI Bpe- 
MeHH, BTopol — «BuTA3b» — JIexaJl B Apelibe B Haale paspesa H IIPHHMMad 
¢ TIOMOLIbIO THApOoHOB akyCTMYeCKHe CHTHAVIbI OT BSPbIBOB. OGa paspesa ObIIH 
upolifenbl KaK B IIPAMOM, TaK HW B OOpaTHOM HalipaBJIeHHH, MPWYeM BO BpeMsA 
OOpaTHOrO MpOXOKAeHHA MPHeEM BOJIH MpPouvsBORMJICA yxAe He B HavaJIbHOH, 
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a B Koneunoli TouKe pa3pesa. Ha kaxkKNOM paspese MpOH3SBOHJIOCb i 
cpeqtuem 14 B3pbIBOB C HHTepBaJIOM 6—8 km. Moment B3pbIBa Nepenaaaal 
CH CO B3pbIBaloulero KOpaOsIA To pa- 
uo HM perucrpHpoBaica Ha «<BuTasey 
Ha JleHTe ociMsorpada. OHoBpe- 
MeHHO 10 pao MepeaBaJHcb CH- 
THaJlbl KOHTaAKTHOrO XPOHOMeTPpa: 
Penbecd) WHa M0 paspesaM Opis yTou- 
HEH C MOMOMLbIO 9XOJIOTOB MpH me- 
pexowax «ButTa3sa». B ToukaxX Haua- 
Jia HW KOHIa pa3pe3oB Ob BbIMOJIHe? 
Hbl PHLposoruyeckue HaOJOWeHHA, 
MlOSBOJIMBIIMe YCTaHOBHTb XapakTef] 
H3MCHCHHA CKOPOCTH 3ByKa B Boje c 
ruyOuHol, MOJyYHTb 3HAaYeHUA CKO} 
PpOCTH 3ByKa B NOBePXHOCTHOM CJIoe: 
B 3BYKOBOM KaHaJle MH B MIPHOHHOM 
Cu10e BOLbI H CpeAHIOIO BEPTHKAaJIbHYKC 
CKOPOCTb 3ByKa B TOJIMe BOB. 


Puc. 1. Kapra pacnomoxeHHa celcMo-akycTH- B3pbIBHbIle BOJIHbI perucTpupoBa: 
YeCKHX PaspesOB JIMCb Kak Ha «BuTs3e», TaK H Ha Apy; 
roM KopaOule, re WeJIbIo fermen nati 


ObIJIO JIMIb yCTaHOBJIeHHe MOMeHTa B3pbIBa. I]puem BosH Ha «BUTA3e» IPOH 
BOJMJICA Ha (Ba PHApodoua, CBOOOAHO MJlaBpaloulMx B Boe Ha ryOuHe 50 M Ha 
yaasennu 150 mM or Oopra. Curnawbi c Kaxoro ruipodouna «Bura3a» nocrynad 
3aTeM Ha [Ba HCHTHUHbIX YCHJIMTEJIbHBIX KaHaJla, COCTOABINMX H3 TPeX YaCTOTHO 
C@JIEKTHBHBIX YCHIMTeseH. YCHINTeIM OblIH HacTpoeHbI Ha uacToTHI: 3—12 ri 
60-+-15 ru, 1000+4-300 ru. 

[na ewmmppupopanua mpxaAMoH u OTPaxKeHHBIX BOJIH ObIJIM HCNOJIb3OBaHE 
BPpeMeHHble HHTePpBaJIbl Mex TY OTACJIbHbIMM BCTYIJICEHHAMU OT JAHHOTO B3PbIBa 
Ilo BpeMeHH BCTYMJIeHHA MpAMOH BOAHOM BOJHbI MH 3HaYeHHIO CKOpOCcTH pacmpe 
CTpaHeHUA 3ByKa B MOBEPXHOCTHOM CJl0e BOLI OMpeeJeHbl 3HaYeHUA PaccTos 
HHH MexKLy TOUKOH B3PbIBa HW TOUKOH npHema. Buaroflapa HaJiH4v1I0 3BYKOBOT* 
KaHavla (°), BCTYIMVJI€HHA MpsAMOM BOHOL BOMHbI OTMeUAaIHCb Ha BCeM TIpOTsxKe} 
HHH pa3spesoB, Ha AucTranuuAx Jo 110—115 xm. Ha azuctranuuax 40—50 nu 70— 
80 KM BCTYIJIe€HHA MpAMOM BOJIHbI MaCKMpOBaJIMCh BCTYMJICHHAMU OJHOK paTHe 
M JBYKPaTHO OTPa2KeHHbIX BOJIH, H MOITOMY Ha 3TUX AMCTaHILMAX paccTOAHHeE 
B3PbIB — THApopoH BbIYHCJIAJIOCb MO BpeMeHH BCTYMJIeHHH OTpaxKeHHbIN 
BOJIH. XapakTepHol OcoGeHHOCTHIO pacipocTpaHeHHA OTPaXKeHHBIX BOJH ObIvc 
BO3pacTaHHe MaKCHMaJIbHOM HaOsIOLaeMOH KpaTHOCTH oTpaxKeHuli MO Mepe 
YBeJIMYCHHA PaCCTOAHHA B3PbIB — ruspodou. Baxknok ocoOeHHOCTbIO OTPaxkKeH: 
HBIX BOJIH ObIIO TaK%Ke OTCTABAHHe HH3KOYACTOTHOM UM CpekHeyacTOTHOlt cocTaB: 
JIAIOULMX, BOSPacTaBliee MO Mepe YMeHbILeHHA PacCTOAHHA B3PbIB — PUALpocpor 
H yBeIMYeHHA KPaTHOCTH OTParxKeHHH, T. e. MO Mepe YMeHbIIeHHA yrvia Nawenus 
3BYKOBbIX JIy4YeH Ha HO. | 

IIpediomiennble BOJIHbI Obl S3aperHcTpHpoBaHb! MOUTH MPH BCeX B3PbIBAX, 
PacCTOAHUA OT KOTOPHIX JO MPHeEMHOH TOUKH JiexKaJH B mpenetax oT 10 Zo 110 km. 
Ha AuctanwMax Jo 10 KM MpesOMMeHHEIe BOJTHbI MaCKMPOBaJINCb BCTYIMJeHHeN 
MPAMOH BOJHOH BOJIHbI, Ha MaKCHMMaJIbHbIX JHCTAHWMAX CHTHaJ MpesIOMseHHO! 
BOJIHBI Obl OCaOJIeH HB Pse Cy4aeB MIOXO pa3uIM4HM Ha cboHe LtyMoB. Ma- 
KCHMaJIbHOe KOJIMYeECTBO UCTKHX BCTYINVJICHHH MpPeJIOMJICHHBIX BOJIH HaGJOMaOck 
Ha uctaniuax 40—50 kM. Culelyer 3amMeruTb, uTo ycsOBUA pacipocTpaHeHHus 
MPeJIOMJICHHBIX BOJIH MO pa3spesy (—2 Obl xy2Ke, 4em 0 paspesy 3—4, uTC 
MOXAKHO OOACHHTL HaJMYHeM PasPbIBHBIX AUCOKalMli, OPHCHTHPOBAHHbIX BONE 
ycTylla MaTepHKOBOrO CKJIOHA. 

Anajv3 JaHHbIX 0 pacipocrpaHeHHu oTparyKeHHbIX UH IIP@JIOMJICHHBIX BOJF 
NOSBOJIAeT ChelaTh PA 3aKJIOUeHHH O CTPOeCHHH NOBEPXHOCTHBIX HM PIyOHH- 
HbIX CJIOeB, CJlarawoulH4x AHO AnoucKoro Mops B_ palione uccJexoBaHuit. 
OcHoBHaad uNdopMalluA O MOBePXHOCTHBIX CcylOMX JHa Obisa nmowlyuena Hé 


CHOBAHMH HAHHBIX O PaclpOcTpaHeHHH OTParKeHHbIX BOJIH. Bpiv0 CeaHo mpell- 
1OJIOWKEHHE, UTO NPHYHHOH 3ana3QbIBAaHHA CpeHe- U HH3KOUACTOTHBIX KOMNO- 
HEHTOB STHX BOJIH ABJIACTCA HX MPOHHKHOBeHHe B MOBEPXHOCTHbIe C/OH MuHa. 
“THTAaA, UTO PaCMpocTpaneHHe SBYKOBBIX BOJIH IPH 9TOM OCTaeTCA MpAMOJHHell- 
IBIM, OKA3aJIOCb BOSMOXHBIM NOJYYHTS MpPHOJMKEHHYIO KOMHYeCTBEHHYIO OeH- 
<y Kak PtyOMHbl MPOHMKHOBeHUA, TaK H CpelHero snaueHua CKOpocTH pacmpo- 
‘TpaHeHHA SBYKOBbIX BOJIH B BePXHeM CJloe AOHHbIX oTMOKeHHE. Jaa oNeHKH 
“KOPOCTH 3BYKa B CJIOAX, JIexKalllux 

TemocpeCTBeEHHO NOX oTparKarouleli Ta6Oauna 4 
“panutleH, Oblia HCnoOb30BaHa H3- 


lat 
3eCTHAA 3aBHCHMOCTh Kospunuenta Bao| 58 gy 
TPaXKeHNA 3BYKOBHIX BOJIH OT yraa as ee BE 
1ayeHHA Ha OTParKatollyio MoOBepx- Paspes Bk lpia i 2 S ee » Bx 8 
iocTb (°, 7). PesybraTbl BEIYHCeHHIi, Poa eclcbeco owes se 
IPOBeAeHHBIX Ha OCHOBaHHH 9KCre- E Pe [os-8 4255 
JHMMCHTAJIbHO MOJYYCHHDIX JaHHBIX, seal a oe lboares 
‘BeleHb! B TaOu. |. 
Ha ocuosannn stax Jannetx Mox- | a ieee Ptlivins ve ee 
10 3AKJIOYNTS, YTO MOBePXHOCTh Ana | has 56 570 1.9 - 
AMOHCKOrO Mopa B palione uccsleqo- ( adeee eS 15 
AHH He ABJAUaCb WIA SBYKOBBIX  ) Samiajuas 62 | 260 Se 2,0 
30H BONE YeTKOH oTpaxkaioujelt | CTP a 3a) oe 
‘panuuelt. JIHUIb BbICOKOYACTOTHEIe | wie 54 | 260 1°9 2,4 
OCTABJIAIOULMe OTPaxKaJIHCbh OT IIO- YacTb 48 630 iS 
€PXHOCTH J{Ha, Tora Kak cocraB- { 3—4 
IAtollHe Ooulee HH3KHX YacTOT Mmpo- | aan Me a oF 2,3 


{HKaJIW B MOBEPXHOCTHY!0 TOUJIILY, B 
Ipefeax KOTOPOH HCHbITHIBaJIH OTPa- 
Keune usu pebpakumio Ha ryOune or 100 go 600 m. Tuy6una mpounKHoBeHus 
[M3KOUACTOTHBIX H CpeHeuaCTOTHbIX CHTHAaJIOB YBeJIMYMBalacb C YMeHbLUIeHHeM 
TJla WakeHHA 3BYKOBOTO Jly4a, 4TO CBHeTeIbCTByeT OO OTCYTCTBHH 3]leCb 
(eTKOH oOTparKaloulell TpaHubl, XapaKTepH3yeMoli CKaYKOM CKOPOCTH 3ByKa. 
SKOPOCTb 3BYKa B MOBEPXHOCTHOM CJloe Ha (MeHee 100 Mm) Oblsia 61H3Ka K CKO- 
\OCTH 3ByKa B Bose. Ha rayOuHe 200—300 mM or moBepxHOCcTH Ha CKOPOCTb 
ByKa jflocrurana 1,9—2,0 Kxm/cex. Han6onbuime nadOmoqaBlivecd CKOpocTH 
ByKa (2,3 KM/ceK) COOTBeTCTBYIOT CeBePpHOH YacTH BTOPOrO pa3pe3sa, Tye 
[MOCKaH MOBEPXHOCTb AKKYMYJIATHBHOH PaBHHHbl CMCHAeCTCA BOSBHILeCHHOCTbIO 
[ TOJIMa PbIXJIbIX OTJOMKeHHH, BEPOATHO, YTOHbUWaeTCA B CBA3H C NOMHATHEM 
TIJIOTHCHHBIX OCAJOUHBIX NOpoR ua. 

Ilo 2aHHbIM O BCTYMJICHHAX MPeJOMJICHHBIX BOJIH ObIJIM MOCTPOeHbI [Be Mapbl 
CTPeUHBIX Toorpadow U NoJyueHbl CBeEACHHA O PPaHHYHbIX CKOPOCTAX 3ByKa 
| PLyOHHE MpeMOMAAIONLUX pan, Gosmee rayOunubIx Coes MuHa. Ilo nepBeIM u, 
aCTHYHO, MO BTOPbIM BCTYIJICHHAM IIPeJIOMJICHHbIX BOJIH YasloCcb BbIAeJIMTb 
(a OOOUX paspesax [Ba CJIOA C CYMLECTBEHHO Pa3JIMYHbIMM TpaHH4YHbIMH CKOPO- 
tamu. [IpH KoppeJAWHM BCTYMJIeHHM YYHTHIBAIOCb He TOJbKO BPeMA BCTYMJe- 
MA BOJIH, HO H UX POpMA, KaK STO IPHHATO B KOPPeJAWMOHHOM MeTO/e ITpeJIOM- 
@HHBIX BoJH. Uacrorbl CHrHaJioB, IpOXOMMBUIMX Mo rpankie BepXuHero M3 AByX 
pIeJICHHBIX CJl0eB, OblIH NopsAAKa 5,5—6,5 ru, Tora KaK OCHOBHAA YaCTOTa 
OJIHbI, IpeJOoMseHHOl Ha Tpanuue HHxKHeFO COM, Oia 4—5 ru. B pesysrate 
acueTa MO IpHHATHIM B SKCHepHMeHTaIbuOH CeHcMoslorMu PopMyaM (*) OblJIH 
OJLYYeHbI 3HAYeHNA TpaHWYHbIX cKOpocTeli: WA paspesa /—2 MA BepxueH 
panuupt 6,1 Km/cek H Jia Hu>KHeli rpanuupl 7,8 KM/cek; MIA paspesa 3—4 aA 
epxuel rpanuupt 6,4 Km/ceK HM at HuxKHeH 8,3 KM/ceK. Pa3sinune BeJHUHH 
PaHHUHBIX CKOpPOCTeli WIA [BYX paspe30B ABMAeTCA, BUAMMO, CJeNCTBHeM OTH 
OK H3MepeHHit M HECOOTBETCTBHA (PaKTHYeCKUX TeoJIOrHyeCKUX YCJOBMM HeaJH- 
APYIOWMM MpeMOJIO%KeHAAM, MOJOXKeHHEIM B OCHOBY pacueTa. PaccmotTpenue 
glorpaoB MOKa3bIBaJIOo, TO BepXHAA UpesoMMAAoMlad rpanHa  JexKUT 
WOKe TOBePXHOCTH Ha, MOCKOJbKY JIMHUM ToorpadoB MepeceKatH OCb 


2 JIAH, vr. 119, Ne 3 ye 


aOclucc BbIle HYJA. CileloBaTeJIbHO, Bbillle STO -paHHUbl JlexKHT C.JOH, 
Ha BepXxHeli rpaHHle KkoTOporo MpewOMJeHHas BOJIHa HOO He BOSHHKA; 
Jia, JH60 He Mora Obl ObITh OOHApy- 


3 Paspes 1-2 8 2KeHa 110 HepBbIM BCTYIVJICHHAM, B CH- 
Touka f Touka 2 Jy TOFO YTO PpaHwuHad CKOpocThb Ha 
0 yKa3aHHOH rpaHuule Obluia MeHee 4,6 
2 WY VvELYI KM/ceK. STO XOpollo corsiacyerca C 
4 TTT = 45-20 Am /cek lI TT ITTT TTI pesyJIbTaTaMu onpeeJIeHuA CKOpocTH 
= ¢ 3BYKa B IOBePXHOCTHOM CJloe JOH- 
Bt c= 6f km/cek HbIX OTJIOXeCHHH MO OTPayKeHHbIM 
0 BowHaM. IIlpHHaAB A MOBepXHOCT- 
HOFO CJIOA 3HAaYeHHe CKOPOCTH 38BYKa 

12" SRO B 2,0 KM/ceK 4 ycpeXHUB JanHble, 0- 
14 RRR VK RIOD <A ’ ’ | 
pe RG = 78 ko [ek eeeateonnnean JyYeHHbIe MO MepBOMy H BTOpoMy 
fhe PLE RRAAKK RKO pa3pe3aM, TOJIYYHM MOLLHOCTh CJIO# 
PbIXJIbIX OTJIOXKeHHH B TOUKax Ju 4 

nopsyka 1,0—1,2 km u B TOUKax 24n 

C Paspes 3-4 0 3 ropsgaka 1,5—1,7 km (pune. 2). [lon 
re Jovka @ PRIXJbIMM OcalKaMH JexUT, 0-BUIH- 


MOMY, Oa3aJIbTOBbIIi CIO, XapakTepH- 
3YIOWHHCA CKOPOCTbIO 3BYKa OKOJIC 
6,2 xm/cek. MomtHocTb 3Toro cJ10 
MeHseTcA OT 6—7 KM B TOUKaX Iu 4 
no 7—8 km B TOUKaX 24 4, Tpanny 
Me LY BTOPbIM UTPeTbUM CJIOeEM Xa-+ 
pakTepH3yeTCA CKOPOCTbIO 3BYKa IG} 
psaka 8,0 kM/ceK HM MOxXeT ObIT: 
oTOKMecTBJeHa C pa3sqetom Moxopo4 
505 BHYMYa, HWE KOTOPOTO MexKaT Weph4 
JOTUTOBbIe MOPOAbI NOAKOPOBoro o& 
HOBaHHA. P yOuHa3aseraHua pasena 
Moxoposuunya B palone uecseqoBa 
Puc. 2. Paspesbt qua M0 celicMo-aKyCTHYCCKHM ~~ it 6M3KAa K 11—13 KM HuDKe ypoBrs 
incre MOpA M oMycKaerca K 10FO-BOCTOK®} 

C HaKJIOHOM OKoJIO 2°, 

Tlouyuenuble JaHHble CBHJeTeIbCTBYIOT, KaK HaM KaKeTCH, O HaJIMYHH # 
ganaquol uacrd AnoHCKOTO MOPA 3HAYHTeJbHOK TOJMIM PbIXJIbIX JOHHbIX OTJO) 
*KeHHU, KOTOpad He pasesHeTCA CKOJIbKO-HHOYAb YETKHMH TpaHhllaMy, xXapak« 
TePHSYIOWLMMUCA Pe3KHMH VH3Me€HEHHAMM IJIOTHOCTH, HM HaKalJIMBaJlacb, Bepo) 
ATHO, HCMPePbIBHO B MOPCKHX yCJoBUAX. H3MeHeHHA MOMHOCTH CJIOA PbIXJIbI 
OTJOXKeHHH CBAZaHbl, OYCBHAHO, C MOCTYMJIeHHeM OCaO4HOrO MaTepHasia cd 
CTOPOHbI CyINM HU pedbectboM nofscTHJaioulero culo”. Bsm30cTb K MOBepXHocTH 6a} 
3aJIbTOBOTO CON H, B OCOOeHHOCTH, HeriyOokKoe 3aJleranhe paszena MoxoposuyH) 
ya, CBHJeTeJIbCTBYIOT O TOM, YTO CTPoeHHe 3eMHOM KOPbI B TepexostuoH 30H4 
B KOTJOBMHeE SMOHCKOrO MOPA OUeHb OIH3KO K CTPOCHHIO KOPbI B OOJIaCTH JOM 
Tuxoro okeana. YBesMueHHe PIyYOMHbI 8asieraHuA pasqema Moxoposuynua B or 
BOCTOUHOM HalpaBJieHHH COOTBeETCTBYeT, IO-BHHMOMY, YBeJIM4eHHIO MOLLHOCTI 
6a3aJIbTOBOrO CJIOA MO], TOPHBIMU COOpy2KeHHAMM TOABOLHOH BOSBbIILeHHOCTI 
Amato u SHnoucKoH ocTpoBHOH Aru. 
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CEOMOLH A 


E. C. THXOMHPOBA 


HOBbIE JAHHbBIE O CTPOEHHH YNWHCKHX OTJIOKKEHHM 
B TlO}MOCKOBHOM BACCEHHE 


(Tpedcmasaexno axademuxom H. M. Cmpaxoseim 6 V 1957) 


B cBa3H ¢ WMpoKuM pasBuTHem B TloqMocKoBHOM OacceliHe MOHCKOBO-pa3- 
BeJOUHBIX PaOOT Ha YTOJIb, HSYYeHHEe JIMXBHHCKHX OTJOKEeHHH HB MepBy10 OUe- 
Ppeqb YMHHCKHX, OOBIYHO 3aeraiollMX B MOAOWBe CTaHHOrOpcKoro ropusoHTa, 
3akJ104UalOllero 3aslexKH OYyPbIxX yrvieH, HMeeT OCOG0e 3HayeHHe. 

J{o HacTosiero BpeMeHH GbIJIOMpPHHATO CUHTATb, YTO MpesembHaA MOULHOCTb 
YNHHCKOrO TOpHsOHTa He NpeBbimaeT 20—30 M vu MWb y A. Epmonopo, Cyxu- 
HHYCKorO patona KamyxckoH o6n. B. M. Ilo3Hepom yKa3pipaeTtca MOULHOCTb 
Cl"P papas 44M. OjHaKO BePXHAA YacTb pa3spe3a B 9TOM MYHKTe He MoyBep- 


PallaCb aHaJIHTHYECKOMY, H, B YaCTHOCTH, MaJIEOHTOMOFHYeCKOMY HCCeOBaHHI0, 

Han6ouee nowmHaa CxeMa CTpaTurpaduyeckoro pacwlieHeHHA YMMHCKOrO ro- 
pusonTa Obla npegoxena JI. M. Bupuuon (',*), Koropas BbIyeumAeT 3,eCb YeThIpe © 
mauku (puc. 1), mpwyem MakCHMaJIbHas MOUHOCTb Cl"? cocTaBylaeT He Ooulee 


22 m. Ji. M. Bupyuol BblqeseHbl HW ONMCaHbI JHTOMOTMYeCcKHe THMbI, XapakTe- 
Pu3yIollue YNMHCKHH TOPH3OHT, H HaMeYeHbI YCJIOBUA HaKOMJICHUA OCAaKOB- 

Hamu Opivio MpeqNpHHATO JeTambHOe UCCeAOBaHHe YNMHCKOrO ropH30HTa 
joro-3amaquoH uactH [loqmMocKoBHoro 6acceHHa. B mpomecce paOoTb yasocb 
H3YUHTb YHHKAJbHbIN pazpe3 ITHX OTIOXRKEHHH O1H3 Cc. BopoObesku, XaHHHcKOrO 
paliona, Ha meBom Gepery p. Uepenerb, No MaTepHasiaM pa3BeQOUHbIX BbIpado- 
TOK, JO6e3HO mpefoctaBeHHbiM Ham JI. H. Apep6yxom. Oru AaHuble Opin Jo- 
MOJIHeHbI ONHCaHHeM KapbepOB UH OOHAKeHHH. 

Bcero Hamu OblIO H3y4"eHO (MOMMMO JleTaJIbHOrO MaKpoCKOMMyeCKOrO ONH- 
canna) 6omee 300 waudow u mpogzenaHo oKono 100 MuHepanornuecKHx (HM- 
MePCHOHHBIX) aHaH30B. Pay o6pa3los Obl, KpOMe TOrO, NOABeprHyT OKpauin- 
BAHHIO MCTHJICHOBbIM roslyObiM (m0 MeToguKe H. E. Begeneesor nu M. ®. Buxy.o- 
Bolt); B 14 o6pa3iuax onpeyeieH XMMKYeCKHHM COCTAB. 

TlpunagiexkHocTh H3yYYeHHbIX OTJOXKeHUH K YNMHCKOMY FOPH3OHTY Oblia NoL- 
TBeEpKNeHa MWaseOHTOMOTHYeCKHMH aHHbIMH — 10 OpaxMonogam (ompeyese- 
Hua A. H. CokompcKoi), ocrpakogqam (ompegenenua P. Bb. Camotsmopon u 
P. ©. Cumpuosoli) u cnopam (onpegenenua JI. A. FOmm«o) 

B uS3yYeHHBIX paspe3axX MOLLHOCTb YNMHCKOrO LOPH3OHTa H3MeHseTCA 
or 20 no 50 M, cocTaBaad to CKBaxkHHe No 532 MOTOIIA 53 m. Takum o6pasom, 
fOKa3aHoO, YTO BEIMUMHI, PHTYpHpOBaBliNe paHee B Ka¥eCTBe MAKCHMAaJIbHbIX 
mia C1"P, WCKarKaJId HCTHHHYIO MOU[HOCTh 9THX OTIOXKeHHH Oomee 4eM BABOE, 


Usyuenne JIHTOMOTMYeCKOrO COCTaBA UH (PayHbl BIOIHE ONpeAeMeHHO MOKaszao, 
WTO HCCJICIOBAHHBbIM HAMH paspe3 B HUXKHeEH CBOeH YaCTH 3aKJIOUaeT BCE YeTbIPe 
BbIemeHube JI. M. BupHuot noxpasyeneHuA, OOWlad MOWIHOCTb KOTOPbIX 3eCb 
He Tpespiuiaer 25 mM. CreqoBaTebHO, BCA PaCMOMO2*KeHHaA BIE TOMA, MOUI- 
HOCTbIO 28 M, pa3eieHHad HaMH Ha Tp ayKu (cM. puc. 1), MpetcTaBsAeT co6ol 
HOBYIO, PaHee COBEPUICHHO HEM3BeECTHYIO YaCTb paspe3sa YNHHCKUX OTMOXKECHHH, 
6Nalaroulyio OMpeseeHHOH MMTOMOTHYeCKOH HM MasIeOHTOMOTHYECKOW Xapak- 
repHCTHKOH, OTMMYHOH OT XapakTePHCTHKU HHMXKHEH YaCTH TOPH3OHTA. 
12% 579 


Haz cepnyoBbiMu CIOAMM, BeHUAaIOWHMM paspe3, H3yueHHbIli JI. M. Bupu- 
Hom (CM. pic. 1), MecTaMH OTJeAACh OT HUX MpOCNOeM U3BeCTHAKOBOFO rpa- 
BeluTa WIM NecuaHHKa, 3asleraeT MadKa H3BeCTHAKOB CBeTJIO-CepbIX H CEPbIxX 
MHKpO- H M@JIKOS€PHHCTHIX, HHOPla TvIMHWCTbIX, C PeAKHMH IPOCOAMH 06.10- 
MOUHBIX, IATHMCTHIX, MHKPOCJIOMCTHIX H3BECTHAKOB, a Tak?Ke PIMH WM MeprevieH. | 
B u3BecTHAKAaX CORep2KaTCA JOBOJIbHO MHOFOUNCJIeCHHbIe Apa MH CTBOPKH M@JIKUX 
6paxuonoy. MonjHoctb STO MayKH OKOJIO 8—10 M. 

B ocuHopaHHu colelyrolleH NauKH YacTO BCTpeyaloTcA YIMWIOWeHHbIe TaibKH 
MHKPOSepHHCTOrO H3BeECTHAKA. OTa Nauka CJlaraeTCH NOpOaMH, aHaJIOrMYHbIMU 
ONHCaHHBIM BbIle, HO OCOOCHHOCTh ee COCTABIAeT HaIMUHe MpOCMOA OHKOJIMTO- 
Boro H3BeCTHAKA, MOIHOCTbIO 0,5 M. M3BecTHaku MHOra CTHJIOJMTH3HPOBa- 
HbI, IpH4eM MOBePXHOCTb CTHJOJIMTHSHPOBaHHbIX MpOCOeB HEPOBHaA, MOKPbITAa 
leHKOli TMHUCTOrO BellecTBa. OO6mulad MOWHOCTh 3TO mauku 1O—12 M. 

Paspe3 yMMHCKOrO frOpvH30HTa BeHYAeTCA MayKOH, MpeCTaBMeHHOH H3BeCT- 
KOBbIMA HM H3BeCTKOBO-JOJIOMHTOBLIMH MepreJIHMH 2KeJITOBaTO-ceporo UBeTa. 
OnM HepeqKO pacceveHbI TpelllwHaMH, Ha CTeHKaX KOTOPbIX HaOJIOMalOTCA 
BbIIBeTbl TEMHbIX MMHepaJioB. OTH MepreA MepecaHBaloTCA C 3e/IeHOBAaTO- | 
OYPbIMM CHJIbHO H3BECTKOBHCTHIMH TvIMHaMH H CBeTJIbIMH OyPOBAaTO-CePbIMH CJO- | 
HCTbIMH H3BeCTHAKAMH. CONCTOCTh NOCeqHHX OOyC/IOBIeHa UepeOBaHHeM | 
MIPOCMOeB, CJIORKeHHLIX MHKPO3ePHHCTHIM KaJIbILMTOM HW H3BECTKOBBIM MeCUaHHKOM. 

Ha mopepXHOCTH MHKPO3epHHCTHIX NMpocoeB HHOra HaOlOMaloTcA CeMbI 
pacTBOpeHH HM cabal BOMHHCTOCTh. STO AB/eHHe, BO3MOXKHO, OObACHAETCA | 
TeM, ITO OCaKeHHe KAIbUUTA NPOHCXOAUIO MepHOAMYeCKH MH UHOrAa HMeO MecTO 
yacTHUHOe PaCTBOpeHHe OCayKa, MOKa OH He MepeKPbIBaICA HOBOH NoplMer 
MaTepHaa. OcTaTKH (bayHbl B BepXHeli NayuKe YNHHCKOTO TOPH3O0HTA BeCbMa4 | 
HeMHorouncuieHHbI. MomtHoctb naykH 12—14 mM. 

TakuM oOpa30M, MOJIHbIH pa3pe3 YNHHCKOTO FopH30HTa CJlaraeTcaA He yYe- 
TbIDbMA, a CeCMbIO auKaMH, UPHYeM MOLIHOCTb TPeX HOBbIX TayeK IIPeBBI- 
ulaeT paHee H3BeCTHYIO MOULHOCTh POPH30HTa WIM MO KpalHeH Mepe paBHa eH. 

Kak oTMeyeHO BDBillle, HalWH HCCeLOBaHHA MO3BOJIMIH MONMOJHHTb mMepe- | 
YeHb JIMTOJIOPHYCCKUX THHOB, CJlaraloluquX YNHHCKHH ropu3sont. B yacrHoctu, 1O- 
NOAHUTebHO K omMcaHHbIM JI. M. Bupuuol Tuam BbI_eeHbI Ceyroune: 

1. BpekuneBugube u3BeCTHAK H. B ore OT OOMOMOUHbIX 
OOPa30BbIBaIHCb MPH BbLIBeETPHBAaHHH UH COCTOAT H3 OKPYIJICHHbIX OGJIOMKOB, 
pa3MepoM JO 5 CM, CLeMeHTHPOBaHHbIX H3BeCTKOBO-rJIMHHCTHIM BeLLeCTBOM. 

2. UcepqzoOpekKuneBUAHbe RONOMUTUCTHE UB8BeECT- 
H A Ku. OOpasopanne sTOrO THNa MOpO CBxA3aHO C MIpolleccamu MepeKpucTas-— 
JIM3aHuH WH MOJOMHTH3aWMH WepBHYHbIX H3BeCTHAKOB. | 

3. Touub KOMMOMOpduHOoro crpoexuua”. B rakux noposax 
MpH MUKPOCKONHMYeCKOM HCCeOBaHHH HaGrOJawrcA OOpasoBaHHA 9JIIMI- 
COMJaJIbHOH HW OKPyrsoh POpMbl, COCTOAINHe U3 PasIMYHO OKPAIeCHHbIX KOHILeH- 
TPOB, CJIOXKCHHbIX PIMHHCTHIM BEULeCTBOM ,YTO CBUCTCIbCTBYET O ABJICHHAX Tepe- 
rPpyNMHpoOBKH BellecTBa B MOpose B NepHOk Wuarenesa. 

4. Yroamb. Wnrepecno, uro B oOHapyxXeHHOM Mpocioe KapeHomopena 
M@XKLY PIOPHXEJVJIOBbIMH HM CCepOBbIMH COAMM (cM. puc. |) BerpeyatoTrca JIHH- 
3bI (IOSeHH3HPOBaHHOH TKaHH, a Tak%Ke pelKNe OOJOMKH KocTell. 

Tlepexoqa K H310%KeHHIO MaTepHaOB M0 YCIOBHAM HaKOMMeCHHA OCAaTKOB 
B YNHHCKOe BPeMA, CIEQyeT OTMeTHTb, YTO AVIA HMXKHeH U3BeCTHOM paHee uacTH 
pa3pesa Onn Obl HamMeyeubI JI. M. Bupnuoit (*), 10 JaHHbIM KOTOpOH ata HcTOpUuA 
Ppucyerca CJIeYIOUIMM OOpa3om. 

OpToHeIoBble COM OTBeYaIOT BeECbMa MEJIKOBOAHOMY GacceliHy, B KOTOPOM 
rlaBHytO POJlb Mrpano ocawKeHNe KasbiuTa. Savleraiouve BbIIe MOpHxed- 
JIOBbIe CJIOH C OOMIBHOH (hayHOH, OGoralleHHble OGJIOMOUHBIM H3BeCTHAKOBbIM 
MaTepHalOM, POPMHPOBaIHCh B Oosee PIyOOKOBOMHBIX yCOBUAX. 

Tlocne HakommeHHA STHX COeB HacTynMIO OcyMeHHe, CompoBoxKjanuleecs 
Pa3MBIBOM HMKeJexKallHX MOpoX. Bosmoxno, uro mp perpeccuu ocraBaslucb 
PeJIHKTOBEIe Gacceiiunl, Kya C CYIIM CHOCHJICH pa3sHOOOpa3HbI MaTepHau. 
Takol 6acceiin, IO-BAJHMMOMY, CYULeCTBOBaJI B XaHHHCKOM paiione, O eM CBH- 
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i, T. 119, Ne 3, THxoMHpoBa 


JIuTOMOrHYecKad XapakTepucTuKa 


ocTpé 


TlepecuavBanwe H3BeCTHAKa cBeTNO-ceporo mo4uTH 
OesOro H %KeNTO-6yporo,CKPbITO KPHCTAaJIVIMY. yyaCTKaMH 
OXKeNeSHEHHOTO TIMTYATOrO C KeNTOBATO-CBeTVIO-Ce- 
PBIM H3BECTKOBO-JOJIOMHTOBbIM Meprediem Cpeqnel Kpe- 
TOCTH HM 3eJIeEHOBATO-OypoH H3BeCTKOBHCTOM rIMHOM. 
Ha6mofaotcs BepTHKaJIbHble XOJbI MIOeLOB 


Carboprimitia alve 
winella limbata Pos: 
Y. et K., Knoxiella 
Posn., Lichwinia lic 
nia dorogobuzica Po 
Posn., Bairdia kalug 
bonita exilis Sam. et 


VispecTHakK CBeTJIO-cepblli CKpbITO KPHCTasMyecKHit 
€ MpOcJIOAMH MeJIKO- H TOHKOS€pHHCTOrO C HepaBHO- 
MEPHO pacipefeseHHbIMH CKOMJICHHAMH HSBCCTHAKOBBIX 
TeCuYHHOK HW paKOBHHHOTO WeTpuTyca. Ha6.smoparotcs 
IIpOCJIOH OHKOJHTOBOTO H3BeCTHAKA. B ocHoBani — 
TajibKa (0 CM) MHKPO3epHHCTOrO H3BeCTHAKAa 


Carboprimitia pet: 
plicata Y. et K., Tul 
T. korzenewskajae Px 
Posn., Carbonita acut 
kalugensis Sam. et S 


V3BecTHAK CBeTJIO-cepblli H Cepbili MeJIKO- M MAKpO- 
3CPHHCTHIM C OCTaTKamH dayHbl. HabsmofaroTca pex- 
KHe MIpOCJIOH OOJIOMONHEIX MHKPOCJIOHCTHIX H3BeCTHA- 
KOB. B OCHOBaHHH MeCTaMH UpHcyTCTByeT HSBeCTHA- 
KOBBIM TpaBeJUT 


Carboprimitia polenc 
Glyptopleura plicata 
nella limbata Posn., ¢ 
ta malevkensis Pos. 
Posn., Tulenia doro 
confragosa Posn., B. 


UspecTHAaK cCBeTJIO-Cepbili, MOUTH Seb c Mpocsosn- 
MH PpO3OBaTOrO, MHKPO3epHHCTHIM, MaCCHBHDbIM, B HH?K- 
Hel YwacTH— NpocoH MMKPOCNOMCTOrO yrsHCTOrO H3- 
BecTHAka Hu yraa (0,1 m) 


Carboprimitia alveo 
Lichwinia lichwinen 
plicata Y. et K., Cavel 
lenia dorogobuzica P 
Posn., Yanischewska 


M3pecTHak CBeTJIO-Cepbli MHKpO- H TOHKO3SCPHHCTHIH 
C CKONJICHHAMH OCTATKOB ayHbl WH WU3BeCTHSIKOBHIX 
TIE CUHHOK 


M3pecTHAK CBeTJO-Cepblf, MHKpO- H TOHKO3CpHH- 
CTbIH C MpOCJIOAMM OpraHOreHHO-OO/OMOUHOTO, yuact- 
KaMU l@peKpHCTaJIM30BaHHbIM, C ocTaTKaMH (payHbl, 
COJMePXKUT MpOcso 3es1eHOBAaTO-rosyOol H 3eJIeHOBAaTO- 
Ce€pOH H3BeCTKOBHCTOM TJIMHbI 


Eas) Gene es 


Selebratina upaens 
ex gr. pseudotulens 
Posn., C. petzi Posn. 
Posn., Glyptolichwin' 
topleura plicata Y. e' 
Posn., C. aff. echidn 
eee Posn., Plat 
osn., Cribroconcha wu 
bonitaexilisSam. et S1 
C. malevkensis Posn. 
et Sm. 


Pras & 


Puc. 1. Cxema crpoenua ynunckoro ropu3onTa (mo XaHHHc 
TH3HPOBaHHbI, 3 — W3BECTHAK C MpOCJOAMH H3BeECTKOBOTO Mk 
6—yromb, 7 — Opaxuonozpl, 8 — ocTpakoJbl, 9 — pacruten 
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ACTCABCTBYeT HaNIMYHe MpPOCOA TYMYCOBOrO yrA, MepexogAero 10 MpocTupa- 
HH1IO B YIJIMCTbIN H3BeCTHAK. 

Hocaeqopapmiee onyckaHve cOmpoBoxanoch HaKOIWJeHHeM ccbepOBbIxX H 
Ce€PNYJOBbIX CIOeEB, NPHYeM B MepHOR OOpasoBpaHHA MocmeqHHX GacceliH Obi 
MOUTH JIMINeH OpranHyecKkOH 23H. B KOHUe BpeMeHH HakOMMeHHA cepry.0- 
BBIX CJIO€CB BHOBb HMe/IO MeCTO OOMe/IeHHe, YTO TOATBEpKMaeTCA HaHYHeM 
H3BeCCTHAKOBOrO TpaBeIHTa B OCHOBaHHH BBIMMeNeKallluX coe. 

B nepvo o6pa3s0BaHua mMepBoli 3 BbI.eIeHHBIX HaMH maueK TIPOH3O0LWI10 
yruyOuleHMe OacceliHa, BCIeACTBHe YerO ycTaHOBHICA pexuM HOPMaJIbHOrO MOP 
C pasHooOpasHOl WM OOHAbHOH dayHol. Kone storo mepuoya o3HaMeHoBavca 
OOMeJIeHHeEM, MPHBeAWIMM K YaCTHYHOMY Pa3MbIBY HaKOMJeHHbIX PaHee OcalKOB 
HM OKaTbIBaHHIO OOpas0BaBIUHXCA OOJIOMKOB. 

Hakomuenue BTopoli 1ayKH MpOMCXOAWIO B MeIKOBOJHbIX YCIOBHAX, O 4eM 
CBHJeCTeIbCTBYeT HaJIHYHe OHKOJIMTOBBIX BOMOpocseH. XapakTepeH MOCTOAHHHIM 
YCHJICHHBIM MIPpHBHOC TeppHreHHOrO MaTepHasa. Crelyer OTMeETHTb, YTO OHKOUIH- 
TOBLI€ BOJOPOCIH (OPTOHEWIbI), OV€BHHO, HE MOryT ObITb HCMOMb30BaHHI WIA 
esleli KOPpesAWHH yYNMHCKHX OTIOMKeHHH, TAK KaK OHM BCTPeyaIOTCA He TOJIbKO 
B HWKHeli YaCTH paspesa, Kak yKasblBaer JI. M. Bupuua (*), HO HW B BepxHel. 

OrmoxeHHe Mopod Tperbeli (BepXHei) MayKH CONpOBORaNocb MaJibHeHHM 
OOMeJIeHHeM, KOTOPOe B KOHI[e KOHILOB MpHBeO K OOpa3z0BaHHIO WaryHbl co 
CBOecOOPa3HbIM OeHbIM KOMIMI€KCOM (PayHbl OcTpakoOn, racrponog u cchep, mpH 
OTCYTCTBHU OpaxHonoy H KpHHON eH. OHOBPeMeHHO COocTaB MOpOk CTaHOBUTCA 
Oomee MecTpbIM, MpouCcxo_uT o6oralleHve TeppHreHHbIM MaTepHasiom. B nowbsy 
CYUIeCTBOBaHHA JIaryHbl TOBOPHT TakKe MPHCYTCTBHe Mpoco0eB H3BeCTHAKOB 
C MloHYaTOH MHKPOCJONCTOCTbIO, CBASAHHOH C Ce30HHBIM BbIMaeHHeM OcayKa 
HM BO3]eHCTBHeM Ha Hero BOJHeEHHH BOAHOM MaCCHI. 

M3 pcero cKa3aHHOrO cilelyeT, YTO H3YYeHHbIA HaMH paspe3 pactiom0x*Kew 
Ha yyacTKe, re BcuescTBHe uddepeHuMaIbHbIx TeKTOHHYeCKHX JIBHXKeHHH 
CMOrIH HaHOoulee MOJHO COXPaHHTbCA OTJIOMKeHHA YMMHCKOFO FOPH3OHTA. 

Crelyer NOJYepKHYTb, TO CYIleCTBOBaHHe paspe3a, B KOTOPOM HacTOJbKO 
MIpeBblllieHa H3BeCTHAA JO CHX Op MouHOcTS Cj”, c OHO CTOPOHbI, NOATBEpx- 
WaeT Hasuune ucdepeHUupoOBaHHbIX TeEKTOHHYeCKHX JBHXKeHHH, C Apyrok, — 
OMpeyeeHHO yKa3bIBaeT Ha CHJIbHeHee y4acTHe SPO3HOHHBIX Mpoweccos B op- 
MHPOBaHHM JIO%Ka CTaIMHOrOpcKOrO TOpH3OHTAa. 


Teojoruyeckuli HHCTHTYT Tloctynuao0 
Axkajlemuu HayK CCCP 15 IV 1957 


WMTHPOBAHHASA JIATEPATYPA 
1JI. M. Bupuua, Muxpoctpyxtypa, Kak ompesemHTeb TeoMOrHyecKoro BO3spacra 


M3BeCTHAKOB tbyHAamenta yraenocuoli Toumu. 1944. 7 JI. M. Bupuna, Cos. reo. coopu., 
28 (1948). *JI. M. Bupuua, Tp. BUMC, s. 168 (1941). 
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Jlornayn Akajlemuu Hayk CccP 
1958, Tom 119, Ne 3 


TPEOJIOCH A 


®, K, WHMNYJIMH 


COOTHOWIEHHS KHTPY3HM HW OPYQEHEHNA 
B 3bIPAHOBCKOM PAHOHE HA PY]HOM AJITAE 


(ITpedcmasaexo axademukom JI. C. Kopocunckum 26 IX 1957) 


B mpomecce JeravibubIxX MeTporpaduyecKHX UCCJleqOBaHu B SbIpAHOBCKOM 
patione Ha Pyquom Aurae Hamu Opiia paspaOorana CXemMa HCTOPHM POPpMUpoBa- 
HHA BepXHeMaseosoHCKUX (MOCeTyPpHeHCKHX) HHTpy3Hi MW accolMHpoBaHHOro 
C HMMM OJIMMeTaJIMueCcKOrO H peKOMeTaJbHOrO OpyeHeHHA, YBASAaHHAaA 
¢ HcTopHei pasBuTHA OOmLeli reouOrH4ecKOH CTPyKTYpbI OOacTH B SITOT MepHoL. 
BplABJIeHHble COOTHOUWIeHHA MHTPy3HH, OPyAeHeHHA HW cTaHH WIM STAaOB pas- 
BUTHA BepXHeMaeos0HCKOrO HHTPY3HBHOFO WHKJIa NOKasanbl B TAO. 1. 

Cueyer OTMeTHTb, YTO BEPXHEeNaseO30HCKHH HHTPY3HBUbIM WMKJI, BOSMOXKHO, 
COCTaBJIAeT JIHMIb YacTb OG6uLero, OoJIee NPOAOJMKHTebHOrO CpeHe- H BepXHe- 
nasleo3olcKoro MarMaTH4eckoro WHKJa Pyquoro Anta, HavaBlieroca c o6paso- 
BaHHS MOULHbIX BYJIKAHOFeHHbIX TOJLL B CpeJHeM JeBOHe H 3aKOHUMBLUWerocs 
MHOrocbasHOlt cepHeli WHTPY3HBHbIX Topo, B KapOoHe — mMepMH. Ojuako 
BOINPOC O XapakTepe MPeeMCTBEHHOCTH MeX*KAY BYJIKAHH3MOM JeBOHa — HH2KHETO 
KapOoHa HM BepXHenasleo3oOHCKUM WHTPY3HBHbIM IIPpOlWeccOM ocTaeTCA MoKa 
HeH3YYeHHbIM, HM B CBA3H C 3THM OObEMbI NOHATHH «MarMaTHYeCKHH WHKJ» 
«HHTPY3HBHbIH WK» elke HeLocTaTOUHO OMpeeJIeHHbI. 

Bepxuenaseo30lcKaad CepHA HHTPY3MBHBIX NOpok palioua Oblvia ccbopmMupo- 
BaHa B lleCTb OO0COOJIeHHDIX BO BPeMeHH HHTPy3HH MarMbl U3 TstyOHHHbIxX 
HCTOUHHKOB B BEPXHHe FOPH3OHTHI KOpbI (WleCTb HHTPY3HBHbIX (a3). Uerpipe u3 
YKa3aHHbIX HHTPY3HBHbIX (a3 B CBOIO OUepelb COCTOAT H3 PAa COJMAKeHHBIX 
BO BpeMeHH HHbeKUMH MarMbl OoJlee HH MeHee O/M3KOrO CocTaBa (cy6da3). 
Hanpumep, B II] uurpy3uBuoh dase BbIqeeHO ABe cyOda3bl TpaHvTOHAHbIX 
HHTPy3H, MOpoMbl KOTOPbIX HMelOT pyr c ApyromM TO oTuersMBbIe CeKyMe 
KOHTaKTbl C 30HAMH 3aKaJIKH CO CTOPOHbI OoJlee MOJIOAbIX NOPON, TO CBASAHBI 
MOCTeNeHHbIMH Mepexogqamu. B kKommuiekce MaJIbIX HHTPy3HH MO3qHuX 93TAaNOB 
WHKNa BbIAeeHO YeTbIPe cyOasbl WJIH Ny AbCaluu, yCTaHOBJIeHHbIX MO B3aHM- 
HbIM lepeceyveHHAM JlaeK pa3JIMYHOrO CocTaBa, XOTA BCe BMeCTe 3TH pa3HOBO3- 
pacTuble aHkKW KOHTPOJMpyIOTCH OOWMMH JIMHeHMHbIMH TEKTOHHYeCKHMH Hapy- 
INeHHAMH MT. J. 

Bee BospacTuble COOTHOWeHHA HHTPY3HBHbIX HOPOA YCTaHOBJIeHbI MpAMbIMH 
MeTOAaMH, T. €. MO HaJIM4HIO HEMOCPeACTBEHHBIX NepeceveHHt HHTPy3HBoB Mmpes- 
IWeCTBYIOMLeH (asbl BHEPeHHA, OObIMHO BMECTE C UX XKUJIbHbIMH OTULENJICHHAMH, 
MopofaMi MocseyiouleH MHTPy3HBHOH (pasbl. 

M3 ykasanHubix B CXeMe PpaHHHe MuTpy3uBbl I asbl mpescTaBseHbl KPyNHbIM 
CJIOXKHBIM WWTOKOM raOOpo-AMOpHTOBLIX NOpos B patione r. leOmoxu, rye ume- 
IOTCH AKTHBHbI€ KOHTAKTbl AHOPHTOB C MeCUYaHHKOBO-CJIaHWeBbIMH MoOposamu 
TypHelckoro (no M. H. Bapuesoli u ap.) Bospacra. Muorouncsennbie He6oub- 
INHe BbIXOJbI STHX MOPOA U3BecTHbI B Oacceliuax pp. TyprycyH u Byxrapna. 

Ko 2-1 cy6dase I nurpy3uBHoli cba3bI OTHECeHBI peKHe Jaiku CHJIbHO H3Me- 
HeHHbIX AHaOa3OBbIX NOPPUPHTOB, BbIABJICHHbIX CPeM JMOPHTOB B 2,5 KM K Ce- 
Bepy oT Jep. Kyruxu u B Gacc. p. UWheOmoxu. 

II dasa mposBusach B OOpasoBaHHH peKHX HeOOMbIIHX WITOKOOOPasHbIX 
HHTPy3HBOB XapaKTePHbIX TeMHBIX MeCJIKO3CPHHCTHIX TPaHOAMOPNTOB, H3BeCcT- 
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UbIX B TEX 2Ke HYHKTAX, Pe BIABJICHbI NOPOAbI MpeAbiy Wel sasbr. Onn C.taraoy 
TakxKe uacTble KCeHOJMTbI B rpanuTrouszax III] dasni. 

Kpynubie OaTosHTonoqoOnble HHTpy3uBbl OOeux cyCdas III daspi, coxen- 
HbIe KPYHHOSePHHCTHIMH NOpcsHpOBHAHEIMH IJlarMorpaHuTaMu, OHOTHTOBbIMH 
rpaHWTaMH H rpaHO,HOpHTaMu, XapaKTepPHbIMU JIA Tak Ha3bIBaeCMOrO 3MeHHO- 
ropcKoro KOMIJIeKCa, BCKPbITbI B JouMHe p. TyprycyxH. OKoulo Typrycyx-T9C 
BUHO, KaK Jaliku HW anocH3bl STHX PPaHHTHbIX MaCCHBOB BMeCTe C BMeILalolluMii 
NopodaMu CMATbI B MewIKHe MlohYaTble CKJaqKH Oe3 PaspbIBOB CIIJIOWNOCTH 
NOpod, TO CBUJeTebCTBYeT O BHEAPeHHH YpaHHTOB BO BpeMA OAHOK U3 Pas 
BepXHellaleosolickoli cKaquatocrH. Murpy3Mpbl MeJIKO3ePHHCTbIX OMOTHTOBBIX: 
rpanutos IV cbasbi WIM poKO pacMpocTpaHeHb! M10 Bceli 3anaHOH NOJOBHHe pavoua. 

Kpymuble, oObltuHO JIMHeHHO BbITAHYTbIe, BHAMMO TPell[HHHbIe HHTPySHBbb 
KPYMHOSEPHUCTHIX NOPPUpOBUAHEIX («KaJIOMHCKUX») PPaHHTOB UM TpanocueHH- 
TOB V da3bl WIMpoko pacipocTpaHeHbl H OOHapy2KUBaloT TATOTeHHEe B OCHOBHOM 
K IWHpoKoli Mosloce MOUTH MepHAMOHAbHOTO MpoOcTHpaHHA, NPOXoAAMeH yYepes 
r. Opes na wre Blob JouMHb p. TyprycyH Ha cepepe. MMewrcsa TakxKe [Be 
MOJIOChI NOKaJIM3allHi 3THX HHTPY3HH CyOWMpoOTHOLO MpocTupaHHA, H3 KOTOPbIX 
OfHa mpoxosxur uepes r. Open, BTopat — Buoub ouMHbI p. Byxtapmpr. Js 
MHOFHX MaCCHBOB rpanuTousos 1-H cyOdaspi V dasbl XapaKTePHO HaJIM4He MHOTO- 
YHMCJICHHBIX KCCHOJIMTOB OCHOBHbIX NMOPpo MepBolH HHTPy3HBHOH (basbl, B3aHMO- 
JleHCTBHe FpaHHTHOH MarMbl C KOTOPBIMH OOYCJIOBHJIO NOABJIeHHe B ITHX HHTPy- 
3HBax YTHOPHAHBIX cdballuH rpaHHTOHAOB NOBbILIeEHHOM OCHOBHOCTH. 

JlonowHvTesbHbIe HHTPY3HU allJIMTOBHAHbIX H aJIACKHTOBbIX TpaHHTOB 2-fi 
cy6qda3nr V cbasbl HMetloT JalkooOpasuylo (bopMy HM TAFOTeIOT K MaCCHBaM rpa- 
HHTOMAOB 1-H cyéca3nl. 

Hakouell, CJIOXKHBIH MO COCTABY Pa3SHOBOSPaCTHbIM KOMIVJIEKC MaJIbIX HHTPYy~ 
3H VI cba3bl pa3sBHT BUOJIb JIMHeHHbIX 30H CeBepo-CceBepo-3anaqHoro UH CyOmH- 
POTHOFO NPOCTHPaHHA MOUTH HCKJIOUNTeJIbHO B BOCTOUHOH MOJIOBHHe paliona. — 

Ormeyaetes, YTO MOCe CHHOPOreHHbIX OaTOJMTOBLIX HHTPy3HH TpeTbeli 
YeTBepTOH HHTPY3HBHBIX (ba3 MpovcxosMla BCe OOJbIUaA JOKaIM3alHA UHTPY- 
3UBHBIX MPpOABJIeHHH H OT (pasbi K (pase WMeJla MeCTO CMeHa Ilana Jedopmalnh. 

Ilerporpaduyeckne, neTpoxuMuyecKHe H reoxHMHYecKHe CONOCTABJIEHHA H3y- 
YeHHBIX HHTPY3HBHBIX NOPOL yKa3blBaloT Ha NPHHAaeKHOCTh UX, 3a ACK JIOUe- 
HHe€M MaJibiIx HHTpy3uH VI HHTpy3HBHOH dba3bl, K OAHOM KOMarmMaTHuecKoli 
cepHu, T. e. K O6pa30BaHHAM M3 OAHOTO rIyOHHHOTO MarmMaTHyecKoro GOaccelina, 
cocTaB KOTOpOoroO BO BPeMeHH SBOJIONMOHMPOBa OT OCHOBHOTO Jo KuCOroO ¥ 
cyOmeiouHoro. TaKHM o6pa3oM, BbIABJIAeCTCH HeCOCTOATEJIbHOCTh WesIeHHA BepXx- 
HellaJleOSOHCKUX HHTPY3HBHBIX OOpasoBaHuli Ha OOocOOeHHbIe B reHeTHYeCKOM 
OTHOIMeHHH «CaypCKHM», HJIM «“MO3MeHHOrOpckKuh» (BuAMMO, HaliM I—II untpy- 
3MBHbIe (pasbl), <sMeHHOropcKHi» (Hamu ITI—IV casei) wu «kanOnnckuli» (nalla 
V cpa3a) KommuieKcol. 

Masbie unTpy3HH No3qHHx sTamoB Wuksia (VI dasa) Kak B OTHOUIeHHMH Co- 
cTaBa, TaK MH MpocTpaHCTBeHHO OOoCcOOJAIOTCA OT PpaHHTOHAHbIX MHTPYy3HBOB. 
OHM KOHTPOJIMpyioTcA TyOOKO NpOHHKaBIIMMH Pa3pbIBHBIMH TeKTOHHYeCKHMH 
HapyWeHHAMM, KOTOPble BCKPbIBaJIH, OUCBHHO, OYA OCHOBHOM MarMbl. 

Meer BaXKHOe 3HaYeHHe BbIABJICHHaA PaSHOBOSPaCTHOCTb MUHepaJMsallun 
B paHOue HW pasJIMUHbIe ee COOTHOLWICHHA C HHTPy3HAMH. 

Ilepppii, HavOoJlee paHHuli B BepXHenaeosolCKoM WHKJie sTal, WI (pasa, 
MHHepaJIM3aluH MPOABHJICA B CBASH C MOCTMarMaTH¥ecKHMH MpoleccamMu 6aTo- 
AMTOOOpasHbIX WHTpysHi rpanurouyos III] unrpysuBnoi (bas. B mpemenax 
SbIpPAHOBCKOTO paloHa 9Ta PaHHAA BCIBINKAa OpyfenenuA B Bue OOUNbHO!I 
NMPHTH3al\MH aCCOUMMPOBaHa C peH3eHN3UpOBaHHbIMM TpanHTaMH wa yuacTKax 
Typrycyn-TOC, r. Adonuxa u B foumue p. Typrycyn. 3a npemenamu paiiona 
BePOATHO STUFO 2%Ke Bo3pacta, OPyAeHeHHe USBECTHO B CBABH C MarMorpanvTaMy 
r. Kanenjapb (CekucopcKoe MecTopoxenHe), re nouMMetasmMueckan MuHHe- 
paJIM3aluA HaJlOKenHa Ha WKHJbUbIC OTULCNJICHHA WarMorpanuTos. 

Bropoit STall MMHepain3allHH CBxA3aH C NOCTMarMaTHuecKHMH Ipolleccamy 
MHTPy3HH NOpPupoBHANLIX KPYNHOSePHUCTHIX TpanuTow V uuTpysuBuolt cpasbl 
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HM NpefcTaBJleH B Mpefemax coOcrBeuHo Pyyuoro Astras CBHHILOBO-ILMHKO- 
BbIM THOM oOpyeHeHHaA (CuBosepcKoe uw MamontrorcKoe PpyAonpoxBJIeHHsA), 
a Ha cTbike Pyygnoro Antax c Topxsim — cmemannbim CBHHILOBO-ILMHKO- 
BbIM H MOJIMOZeHOBO-BOJIb:ppaMOBbIM OpyeHeHvem (Tasoso-TyprycyucKoe 
MecTopox ene). B npemenax Topnoro Anraa u Kan6pi c stTumu rpaHuToujamu 
CBASAHO y?Ke COOCTBEHHO peJKOMeTaJbHOe Opyenenve. 

[Ipakruyueckoe 3Ha¥eHe CBHHIOBO-LWMHKOBOrO opyeHeHHA JIBYX TepBbIx 
STAaNOB MHHePaJIM3allHH HeSHaUHTeJIbHO. 

[naBHyl0 MpoMbIWWJIeHHy!IO WeHHOCTh npelcraBAAIOT nomMMeTasmMYeCKHe 
MeCTOPOAMeHHA TpeTbero sTala MUHepaNH3alHu, NpOABMBIUerocA MocJe WBYX 
PaHHuXx rpynn MaJbixX HuTpysHi VI uuTpy3uBuoli cbasbi u BCIOy TecHO acco- 
WHHPOBaHHOrO C STHMH HHTPysHAMH. B yKa3anublii stan Obi copMupoBaHbl 
BCe MPOMBILJIeHHO WeHHble MOJIMMeTaJJIMYecKHe MecTOpoxKenuA pationa. Pysp 
STHX MeCTOPOXKAeHHH OONaalOT M@JIKO3eCPHUCTHIM CJIO%KeHHeM H OTWHUAaIOTCA 
HanOoJlee CO%KHIM MHUHEPaJIbHbIM H XHMMYeCKHM CocTaBom. Jia py XapakTepHo 
Tak2Ke OOBIUHO Peskoe NpecOJlaqanve CyMbUuJOB Hal AWMJIbHBIMA MHMHepaviaMH. 
Ps WaHHbIX NOKa3bIBaeT Ha TO, YTO OPyeHeHve TpeTbero 9Tala reHeTHYeCKH 
CBA3aHO C TeEMH Ke PIyOMHHBIMH MarMaTHYeCKHMH MaCCaMH, H3 KOTOPbIX OOpa- 
30BaJIHCb JO STOFO Pa3HOBOSpacTHble BePpXHelaJeO30HCKHe HHTPy3HBbI rpa- 
HMTOWAOB HW KOTOpble ObIIH MepeceueHb! B NO3AHHe CTaHH HHTPy3HBHOFO WHKJa 
TPeUMHHBIMH WHTPy3HAMH OCHOBHEIX Mopoy. Tlocmequue, BuuMo, TakxKe 
OKa3aJIM HeKOTOPOe BJIHAHHE Ha BellleCTBeHHBIM COCTaB Py], B CBA3H C 4eM B 
PpyAax TpeTbero 9Tala HaONOMaIOTCA SJIeCMeHTHI, XAPAKTePHbIe UH WIA OCHOBHBIX 
M JIA KHCJIbIX MarM. 

Takum 06pa30M, B H3YYCHHOM PaHOHe BbIABJIAIOTCA [Be CepHH HHTPY3HBHbIX 
NOpod MH WBe CaMOCTOATEJIbHBIX B TEHETHYCCKOM OTHOIMEHHU CepHu pyONposBJe- 
HHH. Oya, cyllecTBeHHO TpaHHTOWAHaA CepHA nOpok MpescraBsAer MpAMbIe 
MarMaTHueCKHe IIPOH3BOJIHbIe, H3MCHABIUIMeCH BO BPeCMeHH OT OCHOBHOFO lO 
KHCJIOrO, ruIyOHHHOTO MarMaTHYecKoro Oaccelina, 3apoxMenHe MW pa3sBHTHe Ko- 
TOporo onpeseAJO B WeJIOM pa3BHTHe TeOCHHKJHHaJIbHOH oOOmacTH. Bropyto 
CepH1IO MOPOR COCTaBJAIOT MaJble HHTPY3HH, BOSHHKHOBeHHe KOTOPbIX CBA3aHO 
C IIyYOHMHHBIMH pa3pbIBHbIMH HapYWIeHHAMH, MPOHHKaBIUHMH, BO3MOXKHO, JO 
Oa3aJIbTHYeCKHX CJloeB. TakHe HapylleHHA OCOOeHHO HHTeCHCHBHO pa3BUBaJINCb 
B KOHEUHbIe ITAMbI PASBUTHA NOABHXKHOK OOJacTH, Kora PyOMHHbIN rpaHuTou- 
HbIM MarMaTHyecKuH OaccelH HaXOAHJICA B KOHCYHOH CTA 3aTBepleBaHHA HW Ha 
TEKTOHMYECKHe HalpAKeHHA MOF PearMPoOBaTb PaspbIBaMM CIVJIOWHOCTH. 

Ileppaa reneTuueckad CepHA MeCTOPOXKeHHH OOpas0BaJlaCcb 3a CYUeT MOCTMAaI- 
MaTH4eCKHX JepHBaTOB KOHKPeTHbIX PpaHHTOHAHbIX HHTPy3SHH, PasMelaBlUHXcA 
B BePXHeEM CTPYKTYPHOM TOPH30HTe KOPbI, C KOTOPbIMH STH MeCTOPORKMeHHA U 
HaXOJATCA B TECHOM MPOCTpaHCTBeHHOH CBA3H. Crofla OTHOCATCA MeCTOPO*KeHHA 
JIBYX TePBbIX STANOB MUHEpaJsalluu, pacceAHHble 10 TeppHTOpHU OGuacTH Oe3 
BHAUMOH JIMHEHHOH COCpeoTOUeHHOCTH. 

Bropyto reneTHyecky!0 Cepuio COCTaBJAIOT KOJUeLaHHO-NOTHMeTaJIMYeCKhe 

-¥ COOCTBEHHO MOJUMeTaIM4eCKHe MeCTOPORKMCHHA, TECHO CBASAHHDIe B pocTpau- 

cTBe H BO BPeCMeHH C MaJIbIMH HHTPY3HAMM MO3AHUX 2TANOB TEKTOHO-MarMaTHye- 
-cKoro WuKJa. O6pas0Baucb OHH, BUAMMO, B OCHOBHOM 3a C¥eT ToCTMarMaTHue- 
CKUX OTIMeNJeHHH Toro Ke rsyOunnoro TpanHHTOHAHOrO MarMmaTuyecKoro Oac- 
celina, H3 KOTOPOrO ObIJIM HCTOPFHyTbI BCe OoJIee PaHHHe HHTPy3HH rpaHHTOHAOB, 
B TOM UHCJle H pyJoHOcHbIX. Ofnako B pyJaxX STHX MeCTOPO*KAeHHH, HapsALy 
€ SJIeMeCHTaMH, XaPaKTePHbIMH JVI MeCTOPOXKMeHHH ABYX NepBbIX STAaMOB MHHE- 
“palvsaluu, C KOTOPbIMH STH MeCTOPO%KMeHUA CBAZAaHbI MPeeCMCTBEHHO Yepes 
‘TICPBHUHEI MarMaTHuecKM HCTOUHUK, MpPHCyTCTByeT H PA] HOBbIX 3JICMCHTOB. 
-Pa3memlalorca MeCTOpOxKAeHUA BTOPOH TeHeTHYeCKOM CepHH B OMHUX CTPYKTYP- 
-HbIX 30HAX C MQJIbDIMH HHTPy3HAMH, KOTOPble HMelOT BayKHOe AMarHocTuyecKoe 
“MW NOHCKOBOe 3HaveHHe Ha 9TH MeCTOPO*KenHA. 


ViuctutyT reowormu pyHbIX MecTopox jenni, HocrynHsio 
neTporpaduu, MuHepasiorMH M reoxuMuH 21 IX 1957 
Axayemun HayK CCCP 
085 


Jloxxaagmn Akapemun nayrk CCCP 
1958. Tom 119, Ne 3 


TTOYBOBEJEHHE 


M. T. ACTPEBOB 


ECTECTBEHHAA PAXMOAKTHBHOCTb 30HAJIBHbIX MOUB 
EBPOMEMCKOM YACTH CCCP 


(IIpedcmaeaexo akademuxom H. B. Tropuxneim 9 XII 1987) 


[Ipu u3yueHuH ecrecTBeHHOM payMoaKTHBHOCTH MOYB ObIIM MoAMeyeHb! (paK- 
Tbl IPAMOM KOppeJATHBH Of 3aBHCHMOCTH Me2xKAY BeMYHHAaMM eCTeCTBeHHOH 
pajMOaKTMBHOCTH NO¥B HM UX Moopoquem (*, *, *°, 7, 1%). 

Vimesuiad mMecTo HeooleHKa BO3MO2%XHOrO OJlarONpHATHOTO BJIMAHHA CJla- 
ObIX H3syUYeHHM eCTeCTBeHHOM palMOaKTHBHOCTH, He BbIXOAAMWMX 3a Mpeeibl 
ONTHMaJIbHOrO pakMoakTHBHOrO (poHa, Ha OMOXHMMYeCKHe M XUMMYeCKHe peak- 
IMM B TOuBe y pacTeHHli H MHKPOOpraHH3MOB, BUAMMO, CBASaHa C TpaKTOBKOW 
qelcTBHUA eCTeCTBeHHOM palMoOaKTHBHOCTH NMoOUBbI (e. p. Ml.) JMIWb KaK HeKOTO- 
poro TelloBoro adbeKTa, KOTOpbI To CpaBHeHHIO C TeIJIOM, MOCTAaBJIAeMbIM 
COJHeEUHOH pawuallHeli, ABJIAeTCH BeCbMa HeSHAUHTeJIbHbIM. OHakO, COrlacHo 
nocweqHuM Jann (1, 1°), nelicrBHe paqHOakTHBHbIX H3/1yYeHH HOCHT CBOeOO- 
pa3suHblli KavecTBeHHbIM XapaKTep, BbIpaxKaloulMHCA TlaBHbIM OOpas0M B HOHH- 
3allHH ATOMOB HM MOJICKYJI, UTO, 10 BCeH BepOATHOCTH, H MpHBOANT K MOBbILLeHHIO 
cmoco6HocTH mocJeqHHX K OMOXMMHYeCKHM H XHMHYeCKHM peakuMam. Jlonyc- 
Ka BOSMOXHOCTh MOJOMKUTeIbHOTO BJIHAHHA CaObIX e. p. I. Ha OMOXHMHYe- 
cKne H XHMHMYeCKHe peak B MouBe y pacTeHifi HW MHKPOOpraHH3MoB, MBI, O]- 
HakO, HH B KaKOl Mepe He Mpedonpeyesnem HeOOXOJUMOCTb BHECeHHA pajHo- 
AKTUBHBIX BelleCTB B MOUBY JIA MOBbIMNeHHA ypoxKanHOCTH CeJIbCKOXO3AlicT- 
BeHHBIX KysbTyp (*, ”), MOCKOJIbKY pellieHve STOrO Bolpoca TpeOyer mpoBese- 
HHA TOUHBIX MHOFOJIeTHHX HccJeqoBanun (*, °, 4), Koropble oJKHbI TakKe Mo- 


Ka3aTb BJIMAHHEe pacTeHui, BbIPaULeHHbIx C jo6aBJeHHeM paWHOaKkTHBHbIX Be- | 


eCTB, Ha H€CKOJIbKO HOKOJIeHHH 2KUBOTHBIX, MMTABINMXCA ITHMH pacTeHHAMH. 
JIo nocJleqHero BpeMeHH GoJIbUIMHCTBO UccuegoBatesen (7°,"1,1%) cunrauo, 
4TO e. Pp. Tl. OOYCJIOBJIeHa HCKJIOUNTebHO IIpHcyTCTBHeM paHOaKTHBHBbIX 9Jle- 
meutos: Th, U, Ra, K*°, C' u gp. 
Ojnako oOnapyKeHHe B CocTaBe KOCMMYecKOli M B HoCJIeqHee BpeMsA Cou- 
He4HOH pawalWu JlasleKO He MaJIO3HavallUX KOJIMUeCTB UAaCTHIL MOBbILMeHHEIX 


aueprnit (°, °, *°), cMOcOOHBIX OKa3bIBaTb BO3LelicTBHe Ha 9JleMeHTaplble “acTH- | 


bl ATOMA, a TaK2%Ke BHECeHHe B MOUBY PaWMOaKTHBHbIX BeleCTB eCTeCTBeEHHOFO 
MpOHCXOKMeHHA C aTMOCHEPHbIMH OCAKaMU HM MOCTOAHHbIN Tas006MeH MexKLy 
MOUBCHHBIM HM aTMOC@epHbIM BOSAYXOM 3aCTaBJIAIOT CUMTATb, YTO YPOBeHb e. 
p. M1. HaXOMUTCA B ONpedeNenHoh 3aBMCHMocTH M OT JeHCTBHA KOCMMYeCKHX 
(baKTOPOB. 


IIp# sToM HeoOXOAHMO OTMeTHTb, UTO B MpOBeeHHBIX HCCeOBAHUAX e. p. M1. | 
elle He OblJIO MOMbITKH B TeYeHHe HeOONbUIOrO NepHosa BPeMeHH NpocseqHTS 
3a H3MeHeHHeM CYMMapHOM e. Pp. Il. B pa3JHUHbIX MPHPOAHbIX 30HaX, OTIHYA- | 


10 MXCA HO AOCOJNOTHOMY BOspacTy NOUR H MO BeHUMHE COHeYHOM palMallun. 
MspecTuo, YrO CYMMapHas CONHeYHaA pawvaunsa B pafione r. Mocks cocraBsa- 
eT oKosI0 84 Kaat/cm?- roy, a B 102%KHOM Kppmy (B palione r. ypsyd) ona nocrenen- 
HO BospactaeT Jo 144 Kau/cm?-rox (°). 

B HacTOAMeM COOOMLEHHH IPHBOAATCA pesyAbTaTbI ONpeseenntli CyMMapHoit 
e. p. I. B XapaKTepHbIX NYHKTAX MPHPOMHbIX 30H, pacHOsOx*KeHHbIX NO MepH- 
quay or r. Mockspt oO toxHOoro Gepera Kppima. 
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B 30He XBOMHEIX M WHPOKOJMCTBeHHEIX JecoB (4. Uaunnkoso, Mockosckoii 
OO.) HCCMeMOBaach JepHOBO-cpeANenossoucTad MowBa Nos JIYPOBOH pacTH- 
TeJIbHOCTbIO Ha ONYIWKe COCHOBOrO Jleca (MOUBOOOpasyioulad Moposa — NOKpop- 
HbIM CYPJIHHOK); B JlyroBo-crenHolt 30He (LlenrpasbHo-uepHoseMHbI 3anoBell- 
HUK, KypcKolt 00.1.) uccseqoBasicst MOULHEIi YepHOseM MOA YToBO-CTeMHO! pac- 
TUTEJIbHOCTbIO (MOYBooOpasyloulad Moposa — JleccoBuAHEIM CyrMHOK); B crell- 
HOH 30ne (noc. CuHenbuuKoso, J[Henponerposckoli o67.) nuccneqoBasica OObIK- 
HOBeEHHbIM YepHOSeM TOM CTeNHOH paCTHTeJbHOCTHIO (MOUBOOOpasyloulad 110- 
poda — JleccoBHHbIii CyrJIMHOK); B 30He NowJycyxux cy6rponukos Kppima (paii- 
ou r. Pypsyd) usyuanacb Oypasd Jecuad nouwa Ha rope Aww-Jlar nok Ay6oBo- 
PpadoBbiM JlecoM (nowBoobpasyioulad Mopoya — AMopursl) u Oypast Jecnas mo- 
Ba 3-0], ABYXJleTHero BHHOrpayunka (nouBoobpasyroulaa Nopoya — wudep- 
HbIe CJlaHIlbl) *. 

Tlepsrie oOpa3ibl NOUuBbI MIA opedeteHHaA e. p. mn. 6panuce c 11 VI no 
11 VII 1955 r. np yBMxXeHHNC Iora HaceBep B COOTBeTCTBHM C HallpaBJeHvem 
HapacTaHHA CoJIHeyHOM palWallun B JeTHHii Nepuod. B 1957 r. 6panucb TombKO 
oOpaslbl AepHoBo-cpeAHenoss0NucTOH nouBbt (MocKosekas 061.) H MoHOrO 
yepHosema (Kypcekas o61.). CyMMapHbIit OOpa3ell MOUBbI B KOIMUecTBe 600—700r, 
B3ATHIM C rtyOHHEI O—55 cm (ropH3onTEl A + B) u3 Tpex ** xapakTepHbIx pa3- 
pe30B KaxKOH UccJIeLyeMOH NMOUBHI, MOMellaJICA B CTeKJIAHHYIO OYThIJIb OObEMOM 
900 MJ, KOTOpad MJOTHO 3aKpbIBalacb pe3HHOBOH MmpoOKol. BuaxkuocTb B3s- 
TbIX OOpa3iloB MOuB Ha aOcowIOTHO-cyxol Bec cocTaBJana 16—19%. Cymmap- 
Haw e. p. 1. ompefetadacb Ha ycTaHoBKe B-2c TOpMOBbIM CUeTUHKOM B HiosIe — 
aprycte 1955 r., ampeme — mae 1956 r. u Mae — utoue 1957 r. Tloce u3mMemb- 
4eHHA B TeyeHHe 10 MHH. CTeKJIAHHOH MaslouKOM Ha NepraMeHTHOH Oymare 10 r 
MOuBbI HaBecKa 3TOH MOUBbI B KOJMYecTBe 150 Mr MOMelaJacb Ha aJIKOMHHHeBOH 
WH OyMaxKHOH YalleuKe HaMeTpoM 22 MM B CBHHIOBbIA JOMMK Ha paccTos- 
HHH 5 MM OT CJIIOAAHOTO OKOMeuKa TOpWoBoro cueTUHKa. B nepBbl CpoK ompe- 
JleJIeHHH MpOoWKUTeIbHOCTb NOCueTa UMMYJIbCOB T1pH KaxkJOM olpesesenun 
cocTaBJlAsia aa «bona» 20—30 MH. lo MOMeleHHA OOpa3ita NOUBbI MO, cyer- 
quk 4 20—30 MuH. nocJle CHATHA OOpasila U WIA OOpasila NoUBbI 20—30 MUH.; Bo 
BTOpOH CpoK onpewetenHi «pou» MoscuuTEIBaJIcA B TeyeHHe 50—60 Mux. Jo 
MOMelleHHA OOpa3siia MoYBb! H 5O0—60 Muu. mocJle CHATHA oOpa3ila NOUBBI, H 06- 
pa3ell MOUBbI MpocuuTpIBaicaA B TeyeHHe 50—60 mun. 

CymMapuHaad e. p. Ml. ompeseiawacb BbIdMTaHHeM UMIyJbcoB «pona» U3 
KOJIM4eCTBa UMMYyJIbcoB «oOpa3el, mouBbl + don». Onpefesienus, mpoBeer- 
ubie B 8—10-KpaTHol NOBTOPHOCTH, NoKasaJIH CJIeMyioulMe BeJIMUMHbI e. Pp. M1. 
(cm. TaOa. 1). 

CorsjacHo AaHHbIM, IpHBeeHHbIM B TAO. 1, CyMMapHas e. Pp. I. BOSpacTaua OT 
Mockspr fo 1ox%KHoro Gepera Kpbima, uTo HaXOJHTCA B NpAMOHM KOpPpeJATHBHON 
3aBHCUMOCTH C BeJIMYHHOM CyMMapHOro W3syyeHHA, OOyCJIOBJeHHOTO COfepKa- 
Huem Th, U, Ra, K2° u C'* B yKa3anHbIx THMax mouB (*,”), a Tak2%Ke Bospacta- 
HHeM CYMMapHOl CouHedHoOl payMaliuu c cepepa ua sor (*). Takum oOpa3om, 110 
BO3paCTaHHIO CYMMapHOli e. p. Nl. B paSAHUHbIX NpPUpOsHbIX 30Hax Epponeli- 
cKoli uactH CCCP oka3aJIocb BO3MO%KHBIM IIpeABapUTeJIbHO Pa3sMeCTHTb HCCJie- 
RYeMble MOYBbI B CJeLyiouleM MopsAyKe: JepHoBo-cpenenossouMcTaa, MOULHBIM 
YepHO3eM, OOBIKHOBeHHBIi UepHo3eM, Oypaw JecHaa Ha AMopvitax u Oypas Jec- 
Hasl Ha WIM@epHbixX CJlaHax. . ' 

Ilpu mposeyenuu Janno paOorbl HaMM ObII NoMeyeH Kpalive BayKHbIN Fi 
MHTepecHbli (akT — 3HAUHTeJIbHO OOJIbIlad CYMMapHas e. Pp. Ml. BO BCeX YMe- 
PeHHO BaxKHbIX OOpasllaX NOYBbI, UCMapAIOUMX Boy BO BpeMaA oNpeeenHA, 
0 CpaBHeHHW C e. p. 1. OOpasiloB BOSAYUIHO-CyXOH MOYBHI, ONpelesAeMOM TAaK- 
%Ke TOPUOBbIM CYeTUHKOM (cM. TaOM. 2). 


* Onpejenenne TuNa uccieqyeMbIX MOUB H MCT B3ATHA OCOPA3SHOB BbIMOJHEHO COBMeCTHO 
eT. B. Jlo6posompexum u T. MH. Esgoxumopoii, KoTOpbiM aBTop BbIparkacr ray6oKyto 6sa- 


rOapHOCTb. 
** Har. Aro-J/ar mouBa Opamacb H3 OfHOrO paspesa. 
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Ta6sauua t | 


CymMapHas ecTecTBeHHad paqHOaKTHBHOCTb 30HaJIbHbIX TlouB EppomelicKoi yacTH CCEPR 
(44 VI—411 VII 1955 r.) 


Unc0 HMIysJIb- 


BOR alone TounocTH 

TipHpogwHaa 30Ha Tun mogBHt Ha 4 Kr p.Cuxi0—2*} onpexene? 
BO3J.: CyX. Hutt, % 
moun <10-8 tee 


30Ha XBOMHDIX Mu WwHpoKo- | JLepHoBo-cpesHenos30uNCTa A 45 2,04 +25, 
JIMCTBCHHBIX JIeCOB 
Jlyropo-cTenHaal MomHptt vepHo3em 65 ei +24, 
Crenuaa O6pIKHOBeHHBIM YepHOseM 78 appl +23 , 9 
Cy6tponuku Kppima Bypaa slecHad Ha HopuTax 122 5,49 Sein 
» » Bypaa secHast Ha wWudepHplx 132 0,94 +11,6 
caHax * 


* Ycaopubili nepecueT u3 pacueta, uto 1 umMnympc=1 pacnagy mpu 10% shpexTue! 
HOCTH CueTUHKa. | 


TeavOur Mita 


CymMapHas eCTeCTBeHHad palHOaKTHBHOCTb BOSAYUIHO-cyxoH H BJaxKHOH NOW 
(25 V—28 V 1957 r.) 


E.p.n. (B HMN/MHH Ha 1 KP 
— | 
nour X10~*) BuraxkHOCcTb 
Tum NOUBbI H TOpHsOHT OOpasen,||imansw onan an, WE a a DOUBEIN BacGeHe 


a6c. Cyx. Bec.), 
BOSJYUIHO-cyX. | BylaxKH. 


TlepHoBo-cpeqHenoy30nncTas, 


O—20 cm 4 45 134 24,0 
2 58 420 AGS 

Monpiii vepHo3sem, O—20 cm 4 65 aT} 26,0 
2 85 165 DEAD 


SHaUHTeIbHO OOJbIlad e. p. 1. YMCPCHHO-BJIaKHbIX OOPasIloB jlepHoBo-cpen 
HEMOJ3OJMCTOH MOUBbI WH MOMHOTO YepHoseMa, UCMapAIOWNMX BOy BO BpeM! 
H3MepeHHA, COOTBeETCTBeHHO B 2,07—2,98 u 1,94—2,66 pa3a no cpaBHeHHio | 
e. p. ll. y 9THX NOUB B BOSAYWHO-CyXOM COCTOAHHH, BO3MOXKHO, OOYCJOBJER: 
TeM, 4TO BOJa, NOKpbiBalolllad NOUBeHHbIe YaCTHIbI HW CHM2KAalOlland MHTCHCHBHOCT: 
ras000MeHa MexKly OoJlee palWoakTMBHBIM MOUBEHHBIM WM MeHee paj\MoakTHR 
HbIM aTMOCepHbIM BO3AYXOM, CMocoOcTByeT KOHILEHTPUPOBaHhIO palWoaKTHB 
HbIX IpOAYKTOB paclajla B NOUBe HW CaMa ABJIAeCTCA B KaKOM-TO Mepe paHoak 
THBHOH HW pe8KO HOHH3SHpOBaHHOM B pe3yJIbTaTe MOCTOAHHOFO BOSeHCTBHA i. 
Hee H3JIyYYeHHH paWoaKTHBHbIX 3JICEMCHTOB MOUBLI, paCTBOpeHHA B Hel Covel 
PpaWoakTHBHbIX IJIeEMeHTOB HM 9IMaHAaIlMH pokoHa HM TOPOHA, a TaK2Ke, BOSMOXKHC 
OT BO3JeHCTBHA KOCMHYCCKUX UYaCTHIL NOBBIMeHHBIX 9Hepruli. YcranoBsenu 
(pakTa BaxKHOW POJIM BOI B CYMMapHOl e. p. . YKa3bIBaeT Ha ele Goubue 
3HaveHHe BObI B OMOXMMMYeCKUX H XMMMYECKUX peakIMAX MPH MoyBoobpaso 
BaTeJIbHbIX Mpolleccax, pocTe H pasBUTHM pacTeHuii MU pa3MHOXKeHHA MUKpoop 
ranHu3Mos. Hate npesBapltesbHoe cooOujeHHe XOTA H He Mperenfyer Ha 97a 
JIOHHY10 HHTeplpeTalluio aOcOJNOTHEIX BeJIMYHH CYMMapHOM e. p. I., NOCKONbK’ 
HeOOXOJUMO TpoBeyleHve OoJlee WIMpOKHX UccJeoBaHHii, TeM He MeHee BMeCT 
C y2Ke HMEIOUIMMUCH JaHHbIMM Mo OOcyxKaemomy Bompocy oOpamaer BHUMA 
HHe Hae. p.l., KaK Ha JasleKO He MaJIO3Hadallly!0 OCOOeHHOCTh MOYBOOOpasoBa 
HAA HW Mo,opoqusA mous, KoTopad B NpebiqyuMx paOoTrax nouBoBexos, u3yya 
1OWWMX ~TeHesHc NOUB, (aKTHYeCKH He MpPHHHMaJlacb B pacuer, a TakxKe HeIC 
CTaTOUHO YUHTHIBasacb B paOoTaxX C IIPHMeHeHHeM MaJIbIX JO3 pakMoakTHBHbL 
SJI@EMCHTOB Ha Pa3JIMUHbIX THMaX MOB. 
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BoBpos. 1. Mo adcomornbim Benuunnam cymMapHoli e. p. I. yJasocb 
MpeABapUTeIbHO PacHOOKUTb 30HaJbuble NOuBL! Esponelickoit uactu CCCP B 
CilenytolleM MopsKe: JepHoBo-cpeAHenossouMcTaa, MONLHbI UepHoseM, OObI- 


KHOBeHHEIM YepHoseM, Oypad Jecnad Ha MHopurTax u Oypas ecuaa ua wMep- 
HBIX CJlaHlax. 


2. B ABJIeHHM CyMMapHOli e. p. 1. Gombiloe 3HadeHHe IpHHaLNeKUT Boe HB 
KaKOH-TO Mepe KOCMHYeCKHM dakTopamM. 


B 3akl0ueHHe BbIpaxkaio rlyOokyio OularoLapHocrb uvt.-Kopp. AH CCCP 
npod. B. A. Kosga 3a Oombmtyio MOMOMLb B BbINOAHEHUM Janno paOorsl, mpod. 


B. HW. Bapanosy u npod. VW. 1. Cepzo6ompckomy 3a psx WeHHbIX COBeTOB H 
KPHTHYeCKHUX 3aMeuaHHlt. 


Mockosckult rocyapcTBeHHpili yHuBepcuTer Iocrynuso 
um. M. B. JlomoHocosa 1 VIII 1957 


HWHMTHPOBAHHAS JIMTEPATYPA 


728s Me brayp ar op. all enn 1 an TAHGS 305s No (19415. 2 0A SB orien o= 
Tpajwos, [eoxuMua pexqKHX H pacceAHHbIX XHMHUCCKHX JJIEMeCHTOB B MouBax. M34. AH CCCP, 
1950, crp. 228. *B. WU. BepuayexKu th, Buoreoxumuyeckue ovepxu, 3g. AH CCCP, 
1940, erp. 84,214. *H.A.Baacwk ucortp., Hayun. tp. Mucr. pusuoan. pacr. u arpoxum. 
AH YCCP, Ne 9 (1955). ° H. Geitel, Phys. Zs., Ne4(1901). °® H. I yces, Mereopoa. 
pecTH., 34, Ne2 (1924). 7 A.A. po6xk os, Cos. arpou., Ne9 (1949), §®§ H.H.Kaau- 
vu Hu, IIpupoga, Ne 2 (1945). ° B.M. Kaeukosexku i, Loxa. Beecoiosu. nayuHo-Texu. 
KoHdep. MO IpHMeHEHHIO paHOaKTHBHBIX H CTAOHJIbHbIX H3OTONOB H M3yueHHii B HapoHOM 
Xo3sHlicTBe H MpompluteHHoctu, M., 1957. 7° A. A. Kpacwk, Bb. A. Kp acwk, Ilousose- 
menue, Ne 4 (1932). U4 B.W. Kpoxoc, Ilousopegenne, Ne 3—4 (1925). 4A. M. Ky sun, 
‘OuepKu Mo paguo6uonoruu, H3n. AH CCCP, 1956. 3B. Il. Pycaxos, Hayy. u3s. Cmo- 
JIeHCK. roc. yHus., B.2 (1930). 44 A.B.CoKo.20B, Meuennie aToMbI B HcceqOBaHHH MHTaHHA 
pactTenuit uw MIpumeHenve ynoOpenuli, M3n. AH CCCP, 1955, crp. 5—21. 4° B. H. Tapycos, 
OcHoBel 6uosorwyeckoro JeHCTBHA pafWoaKTHBHbIX Uu3myueHul, M3q. AH CCCP, 1955. 
46¢C. 9. X atx uu, IIpupona, Ne 8 (1956). 


; 


/Jloknann Akanemun Hayk CCCP 
1958. Tom 119, Ne 3 


PHCTOJIOFH A 


3. H. NONOBA 


BJIAAHWE YACTHYHOFO YAAJIEHHS HW PA3SIPADKEHHS KOPDbI 
| BOJIBLUKX NOJTYWIAPHH MO3rA HA COCTOSHHE BOJIOK HUCTbIX 
CTPYKTYP PbIXJION COEMMHHTEJIbBHOK TKAHH 


(ITpedcmasaexo akademukom H. H. Il maavzayzexom 28 XII 1957) 


3a MocueqHHe TOMbl YCTaHOBJeHO, YTO HapylieHHe TpodHyeckol pyHKkunHn 
I€HTPaJIbHOH HepBHOH CHCTeMBI, HaCTYMatolee BCJeACTBHe yavleHHa WIM pa3- 
ApaxXkeHuA KOPbI FOJIOBHOPO MOS8Ta, IPHBOAMT He TOJbKO K 3HaYHTeJbHBIM CIBH- 
raM B XHMH3Me OpraHoB H TKaHeli (+ °,°), HOM K H83MeHeHHIO AKTHBHOCTH KJeTOU- 
HbIX 9JICEMCHTOB Pa3JIMUHbIX TKaHell, B TOM UHCJe H pbIXJOH CcoeqUHuTeNb HO! 
prann:(%, 4° 11), 

B pbixsioH CoOeMHHTebHOH TKAHH Hapsiy C KJIeTOUHbIMH 2JIeMeHTaMHM y4ua- 
cTHe B OOMeHHBIX MpolleccaX MPHHHMAIOT V BOJIOKHUCTHIe CTPYKTYpbI ee Mexy- 
TOUHOFO BelllecTBa. Mexiy T€EM H3MCHEHHA BOJIOKHUCTHIX CTPYKTYp Ipv akcre- 
PHMeHTaJIbHBIX BOSeHCTBHAX Ha KOPY MO38la H3yYeHbl HeAOCTAaTOUHO: B HMe- 
IOWMHXCA eCMHHYHBIX HCCJeqoBaHuAx (4,°) yelsercA BHHAMAaHHe TOJIbKO apru- 
PO@HJIbHBIM BOJIOKHaM. 

[lem aHHok padorTbl — H3y4uTb MOpdoJIOrMio BOJIOKHHCTHIX CTpyKTyp 
PbIXJIOH COeEMHUTeJbHOM TKaHH TIpH YaCTHUHOM YJlaJIeHHH HW XPOHHYeCKOM pa3- 
]\paxKeHHH KoOpbl TOJIOBHOrO Mosra. 

J] 18 OMbITOB HCMOJIb30BaHO 125 MoJIOsbIX OeJIbIX KPbIC CAMILOB, BecoM 90D—150 r. 
Y 73 43 HUX MpOM3BOAMJIocb ylaJieHHe KOpb! ToJIOBHOrO Mosra. 

MertoguKa ObiJia culelyromleH. B ycJIOBHAX NOJIHOH acCeNTHKU Ha TOJIOBe KpbI- 
CbI 10 cpeJtHeH JIMHHH JelaeTcA KOXKHbIM paspe3s. [logKowHaA pblxXJlad CoeqMHH- 
TeJIbHa TKaHb OTCeCMapHPoOBbIBaeTCA, BHCOUHAA Mba MO,pesaeTcA HM OTBep- 
TbIBaeTCA. C MOMOLIbIO TepMOKayTepa B KarK JOH NOJOBMHeE Yepena BbIAKMTaercs 
yepelHad KocTb. TepMoKayTep MpoxoWT 10 3aTbIJOYHOH KOCTH — Brlepequ 
OT BeHO3HOFO CHHYca; MocpesuHe Yepena — BOJIM3M OT CarHTTaJIbHOTO WIBa; IG 
JOOHOH KOCTH — HeflaJleKO OT Tula3HHW. BbikKeHHad KOCTb MpHnoLHuMaercs 
HM MaJICHbKUM CKaJIbMeJleM NpOW3BOAMTCA YaJleHHe KOpbl 3aTbIJIONHOM, TeEMeHHOH, 
6oulbluel YaCTH BUCOUHOM MU MeHbINeH YacTH JOOHOK OOJacTeH ToJIOBHOrO Mosra. 
Iloce ocraHOBKH KpOBOTeYeHHA ONepalMOHHoe MOJIe 3aKPbIBAaeTCA KOXKHO-MBI- 
WICUHBIM JIOCKYTOM, H KOXKHAaA pana 3aliMBaeTcA. Pa3paxeHve KOpbl BbISbI- 
BaeTCH HaJIO%KeHHeM CTePHJIbHOM MapJIeBOH CaJqbeTOUKH Ha MATKY!O MOSTOByIO 
o6oulouky Tex 2%e oOOJlacTeH Mosra. 

‘Uepes ompesesennoe Bpema nocse onepauH (6 u 12 yac. u or | Ao 90 cyToK) 
43 PYOOKUX CJ1OeB MOAKOXKHOM pbIXJIOH COeMHUTeIbHOK TKAaHM HMKHeH YacTH 
X9KUBOTAa MIPHFOTOBJAJHCh MJIeHOUHbIe MpelapaTbl MO MeTosly, pe oxeHHOMY 
I. B. AcBounpm. IIpenaparp! oKkpawmpBasucb no Bax-lusony, Masopy, op- 
CeHHOM H MMIperHupoBascb CepeOpom No MeTojlam Puo-Toprera 4 TuOep-Ilana. 
BowloKHa pbiXJIOH COeAMHUTeILHOM TKAHM MOJIOJbIX 3KOPOBbIX OeJIbIX KpbIC CJly- 
2KHJIM KOHTPOJIeM. 

JIA KOHTpPOJIA MOJIHOTH! SKCTHPMAWHH MpOBOMMNOCh TUCTOMOPMYeCKOe HC- 
CleoBaHHe OCTaBINHXCA Nocwle YyaJleHHA KOpbl YacTeH MoJlyWapwu Mosra. 

B nsenkax pbixJlof COeAMHHTeIbHOM TKAHH HOPMAJIbHBIX GOeJIbIX KpbIC aprH- 
podusIbuble BOJIOKHAa pacipefeseHbl HepaBHOMepHO: B OAHUX MeCTaX UX OouIb- 
ie, B Apyrux Meubiwe. BooKHa MMeIOT pasJIHUHy10 AIMHY. KoporkHe BOJIOK- 
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Ha, Mepensleradch, OOpasy!oT y3KoMerwMCTy!O CeTOUKY, a Coulee AWIMHHbIe — 
iuupokonersucty10 (puc. la). Tlocne ummpernalud cepeOpoM ocHOBHasl Macca 


| 


AaprupoPUJIbHbIX BOJIOKOH OKpallMBaerca B WepHblii MH YepHO-KOpH4HeBBIH | 
UBeT, MeHbwwast 2%e YacTb — B KOPHUHeBbI. PasHila B HMMperHallMOHHbIX CIO- | 


coOHOCTAX aprupouJibHbIx BOJIOKOH, MO-BHXHMOMY, CBH3aHa C TeM, UTO ap- 


rHpOWJIbHble BOJIOKHa HeCKOJIbKO OTJIMUHbI MO CBOHM (H3HKO-XMMHUCCKEM © 


CBOHCTBAaM HM HeKOTOpble H3 HHX HaXOJATCA B COCTOAHHM Nepexofa B KOJJare- 
HOBbI€ BOJIOKHA. 

DractuyecKue BOJIOKHa B HOPMAJIbHOH pbIXJIOH COeAHHUTeIbOH TKaHH MpH- 
CYTCTBYIOT B OOJIbINOM KosMuecTBe. OHM MMeIOT pa3JIHUHble pasMepbl, HO OOJIb- 
IUHHCTBO Cpe HUX COCTAaBIMIOT BOJOKHA CpelHeH TOMMMHbI (puc. 3 a). ; 

KoulslareHoBble BOJIOKHa TpecTaBJIeHbl B OCHOBHOM BOJIOKHaMH CpeflHeH 
TOJIM[HHbI H TOHKHMH (pc. 2 a), TOJICTbIe BOJIOKHa HEMHOFOUNCJIeHHEI. i 

Viccliekyi MOp@ovIorHio BOJIOKHHCTEIX CTpYKTYp pbIXJIOH COeAMHHTe/IbHOU 
TKaHH B YCJOBMAX yaJleHHA KOpb!l GOoO/bLIOrO MoOsra, Mbl OOHapyxXHJIM, ITO 
3aMeCTHbIC H3MECHCHHMS BUX COCTOAHUM Ha JHOaloTca MpHOIM3HTebHO Yepes 30 cy- 


TOK HoOcJle ONepallHn. Hauunan c 3Toro BPeCMeHH, MPOUCXOAUT Oomee HIM MeHee | 


BbIPaxKeHHOe MOHH2KeHHe MMMperHallMOHHbIX CHocoOHocTeH aplrupodpHJIbHbIXx 
BOJIOKOH BIJOTh JO NOTepH MMH CMocoOHOcTH HMMMperHupoBaTbes cepeOpom. 
Co Bpemenem (K 90 cyTKaM) KOJIMUeCTBO BOJIOKOH, MOTepABIUMX CHOCOOHOCTh HM- 
IIpefHHpOBaTbea CepeOpoM, 3HaYHTebHO YBeJIMYMBaeTCA, a YHCJIO HHTEHCHBHO 


MMIMIperHupylouluxcH CepeOpoM BOJIOKOH pe3KO yMeHbillaeTca. CHW2KeHHe HM- | 


MperHalMOHHbIX CMOCO6HOCTel aprupodUJIbHbIX BOJIOKOH HJIM, KaK TOBOpsT, 


«pacHJlaBJIeHve» aplrHpodHvib HbIX BOJIOKOH YKa3bIBaeT Ha H3MeCHeEHHe HX (pu3H- 


KO-XMMHMYeCKHX CBolicTB. Ha ocHOBaHHM TOrO, 4YTO aprupodHJIbHble BOJIOKHA 
TepAIOT CBOMCTBO HMIperHupoBaTbesd CepeOpoM H MpH HMNperHnalWu OKpaliMBa- 
IOTCA B IBeT, XApaKTePHbI JIA KOJWIaPeHOBLIX BOJIOKOH, MbI WoJlaraeM, 4TO B 
yCIOBHAX JeKOPTHKalHH 3HaUHTeIbHaA YacTb aprupodUJIbHbIX BOJIOKOH Ha- 
XOMMTCA B CTaHH Mepexoa B KOVJJaPeHOBble. 

Yepes 50 cyTok nocJle yaJieHHA Kopbl HM B MocJeLyIoulHe CpOKH KoJIMueCT- 
BO KOJIJIaPeHOBbIX BOJIOKOH HeCKOJIbKO YBeJIMUMBaeTCA 3a CYeT TOHKHX BOJIO- 
KOH. Uro KacaeTcA UX COCTOAHHA, TO Y OOJIbUIMHCTBa XKUBOTHBIX OHO MaJIO YeM 
oTIMuaeTCH OT HOpMaJibHoro. JIM HeCKOJIbKO Yale, JEM B HOpMe, BCTpeya- 
1OTCH TOJICTbIe BOJIOKHa (puc. 26). Mopdosormueckve M3MeHeHHA 9JacTHYe- 
CKHX BOJIOKOH HaOwOJaloTcaA mpHOuM3HTebHO c 60 cyroK mocule yaseHua 
KOpbl ToJIOBHOrO Mo3ra. B 3TO BpeMA y OOVJIbINMHCTBa 2KHBOTHBIX OCHOBHaA 
Macca 93JlaCTHYeCKHX BOJIOKOH MpefcTaBsieHa TOHYAaHIWHMH BOJIOKOHWaMH, 
oOpasy1onuiuMA rycTyio cerouky (puc. 36). B psxwe culyyaeB ormeuaercs 
YMeHbIleHHe KOJIMYeCTBA 9JIaCTHYeCKHX BOJIOKOH K 90 cyTKaM mMocuJe ome- 
palun. 

[Ip xponHyecKoM pa3ipaxKeHH Kopbl Mo3ra, Tak %Ke Kak WM pH yasienuu 
KOpbl, NepBbIMH pearHpyloT Ha W3MeHeHHe OOMeHHHIX MpolleccoB aprupoduuib- 
Hble BOJIOKHa. Yxe na 2—10 cyTKH u ocoOeHHO Hepes 30 cyTOK oT HayaJia pa3- 
ApaxkeHuA Kopbl HaOwoaercH yBeJM4YeHHe KOJIMYeCTBa HM yMJOoTHeHHe apru- 
POPHJIbHBIX BOJIOKOH: aprupodHJIbHbIe BOJIOKHa Ppe3KO MMMNperHupylores ce- 
peOpom MH oOpasytoT MOMLHbIe CeTH C YTOJINLCHHBIMH NepeKJaqunamu (puc. | 6). 

SaMeTHble H3MCHEHHA B COCTOAHHH KOJJaPeHOBbIX BOJIOKOH, BbIpaxKalouluecs 
B HX HaOyXaHHH, HaOJNOJalOTCH HeCKONbKO No3LHee, MpHOM3HTeMbHO Yepes 
30 CyTOK OT Ha¥aJla pa3qpaxenua Kopp. pu sTom B OouIbUIMHCTBe CBOeM KOJI- 
JaPeHOBble BOJOKHA Pa3BOJIOKHEHEI, T. €. PasfeJeHbI B MPOAOJIbHOM HarpaBule- 
HHH Ha TOMOreHHOM CTpYyKTYPbI BOJIOKOHIa, COCTOAUMe, BepOATHO, H3  HeKO- 
TOporo UNCsa PUOpUI, CKJeeHHbIX BMeCTe aMOpdHbIM BelllecTBOM, TpHuem 
TakHe BOJIOKOHIa MOTYT paCXOAMTbCA Ha 3HaYHTe/IbHOe paccTOAHHe [pyr oT 
Apyra, CoeqHHATLCH BMecTe, OOpasyA eMHOe BONOKHO, HM BHOBb pacXxoUTHest 
(puc. 2 6). Hekoropple BouJiokHa He OOHapyxXuBaIOT BUMMOli CTPyKTYpbI Mi Co- 
BepIleHHO TOMOreHHB! HJIM HMelOT XOPOIO BbIparKenHyio *uOpusAnApnocts. B 


COCTOAHMM 3JIAaCTHYUeCKUX BOJIOKOH B 3TO BpeCMA 3aMeTHble HUSMeHeHHA He 00- 
Hap Yy?KeHbl. 
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Puc. 1. AprupousabHbie BoOKHAa pLIXMOl COeqHHUTebHOL 

TkaHH. Mmnpernaua cepeOpom no Puo-Toptery. Ox. 15, 06. 

40 .a@ — BHopMe, 6 — 4epe3 30 cyToK oT HaY¥ama pa3syqpa- 
XKCHHA KOPbI (YMOTHEHHE aprHpodusbHbIX BOJIOKOH) 


Puc. 2. Konaarenospie BOOKHAa pbIXJOli COeqMHUTen_DHOM TKaHH. Metoyx Bau-Tus3oua. 

Ox. 15, 06. 40x. a—s Hopme, 6 — 4epe3 50 cyTok mocue yqaeHuA KOopbl (yBeTH4eHHe 

KOJMYECTBA KONNAaPeHOBbIX BOJIOKOH), 6 — yepes 30 cyTOK OT Ha4awla pa3sqpaxenua (Ha- 
6yXaHue KONIareHOBbIX BOJIOKOH) 


Puc. 3. SumacTuueckHe BOJIOKHa pbIxXJIOH coeqNuHUTebHOL 

tkanu. OpceuH. Ox. 15, 06. 40 x. a —B Hopme, 6 — ye- 

pe3 60 cyTOK moce yHayleHHA KOpbI (ucroHueHue  aacTHye- 
CKHX BOJIOKOH) 


TAH, tr. 119, Ne 3, Tlonopa 


Takum o6pa3oM, mp yasleHHH KOpbl NpoucXo_UT yMeHblUeHHe KonHUeCTBa 
HM «pacilaBJleHHe> aprupodUJIbHbIX BOJIOKOH, HeKOTOpPoe yBeJHYeHHe KovIMue- 
CTBa KOJIJIareHOBbIX BOJIOKOH HM B OOJIbINIMHCTBe CJlyuaeB HCTOHYeHHe dulacTHue- 
CKUX BOJOKOH. IIpu pasqpaxkeHHH Kopb! HaGsOJaeTcA yBeM4eHHe KouMuecTBa 
M yJIOTHEHHE aprupoduJibHbIX BOJIOKOH WH HaOyXaHHe KOJWIareHOBbIX BOJIOKOH; 
COCTOAHHE SJlaCTHYeCKUX BOJIOKOH MOUTH He H38MeHseTCA. CulelyeT OTMETHTb, UTO 
pH AJIMTebHOM pa3fpaxenHn (60—75 u Oonee cyToK) mpoucxoguT arpodus 
BePXHHX CJIO€B KOPbI, H B COCTOAHHH BOJIOKHMCTEIX CTPyKTYp HaOwlOJaloTCA 
W3MCHEHHA, aHaJIOTHYHble TeM, KOTOpble HaCTyMaloT Mp yflaeHuu Kopbl. 

Ip conocraBJleHHH MoJyUeHHbIX HaMH JaHHbIX C pesyJibTaraMu Mopdo- 
jorMuecKkoro uccJieqoBanHa M. H. Tasaosoli ('°), nocBamennoro u3sy4eHHto 
BJIHAHHA yasleHHA M pas] par%KeHHA MO3POBOH KOpbl Ha HYKJICHHOBbIe KHCJIOTHL, 
KOTOPBIM IIPpHHaJlexKUT Barat POJlb B OeIKOBOM OOMeHe, BHHO, YTO Hapyule- 
HHe CHHTe3a PHOOHYKJICHHOBOM KHCJIOTbI B KJI@TOUHBIX 9JIEMeHTAX PbIXJIOH coe- 
AMHUTeIbHOK TKaHH OeJbIX KpbIC HaCTYMaeT paHbllle, a H3MeCHEHHA B COCTOA- 
HHH BOJIOKHHCTHIX CTpyKTYp e€ Me%KYTOYHOFO BellleCTBa OCHApyXKHBAIOTCA Fo- 
pa3o Mosquee. CilelopaTesIbHO, H3MeHCHHA BOJIOKHHCTHIX CTPYKTYp  pbIXJIoli 
COe€AHHHTeJIbHOK TKaHH B YCJIOBHAX yaJleHHA HW pa3k\paXKeHHA Kopbl Mosra, 
HECMOTPA Ha HX pa3JIMUHA, CJleyeT CUHTATb BTOPHUHbIMH, HaCTYMalOuluMH B 
CBA3H C H3MeHEHHeM TpodHyecKkoH PyHKUHH ToOJIOBHOTO MoO3ra. 

PesysIbTaTbl Halllero MccueqoBaHHA HW HeKOTOpble JHTepaTypHble JaHHble 
(**, , *) MaloT oCHOBaHHe JIA 3aKJIOUeHHA, UTO pa3{parKeHHe Kopbl MoO3sra 
BbI3bIBaeT B Kope H HMKeJeKallNX OTMeaX HepBHOM CHCTeEMBI COCTOAHHE BO3- 
OyxKeHHA; PYHKUMOHAJIbad aKTHBHOCTb PbIXJOl COeAHHHTebHOH TKaHH 0- 
BbIIMAeTCA, YTO OOYCJIOBJIHBaeT COOTBETCTBYIOUIMe H3MCHeHHA ee BOJIOKHUCTHIX 
ctpyktyp. IIpH W1uTesbHOM pa3{paxKeHHM KOpbI HW MpH ee ylaseHHH HuKesle- 
Kalle OTeJbl HEPBHOH CHCTeMbI 3HAUHTeJIbHO CPYHKIMOHAIbHO OCNAaOAIOTCSH; 
COOTBETCTBEHHO C STHM H3MCHACTCA COCTOAHHE PbIXJIOH CoeAMHHTeJIbHOH TKAaHH 
WM ee BOJIOKHHCTOrO BelecTBa. Kak noKa3aJIH pe3yJIbTaTbl Halllero UcCcJieqoBa- 
HHA, TepBbIMH pearupyloT Ha H83MeHeEHHe OOMEHHBIX MpoleccoB B PbIXJIOH CoeqH- 
HHTeJIbHOH TKAHH aprHpoduJibHble BOJIOKHa, H HX COCTOAHHe MOET CJYKUTS 
TlepBbIM PaHHHM oKasaTeJieM HapylWIeHHA TKaHeBoro OOMeHa BeLecTB. 

SaMeTHbI€ H3MCHEHHA KOJIJIareHOBbIX BOJIOKOH, OOJlalaloulHX, KaK YKa3bl- 
pan A. B. Pycakop ("'), cBolicTBoM MepecTpoHKH B 3aBHCHMOCTH OT (PYHKILHO- 
HaJIbHBIX CJBHTOB, HaOJlOfaloTCA HeCKOJIbKO Mo3Hee. 

DlacTuyecKWe BOJIOKHa MpH 9KCHePpHMeHTAaJbHbIX BO3eHCTBHAX Ha KOpy 
MO3Ia IIPOABJIAIOT OdJIbLIYIO YCTOHYHBOCTb, 4YeM aprupodHJIbuble HW KOJJareHo- 
BbIe€ BOJIOKHa; OAHAKO TIpH CTOHKOM HapyUIeHHH OOMeHHEIX IIpolleccoB B OCHOB- 
HOM BellleCTBe pbIXJIOH COeCIHHHTeJIbHOH TKaHH, H ocoOeHHO MpH H3MeHeHHH 
KOJIJIaPeCHOBbIX BOJIOKOH, C KOTOPbIMH 3JJlacTHYecKHe BOJIOKHa (PYHKILMOHAJIbHO 
B3aHMOCBHA3aHbI, OHH B OOJIbUIMHCTBe CJIydaeB TaK2%Ke H3MCHAIOTCA. 

Hactrosmui MaTepHaJl MoKa3bIBaeT, UTO COCTOAHHe MeXKYTOUHOFO BOJIOKHH- 
CTOFO BelleCTBa pbIXJIOH COeAMHUTeIbHOM TKAaHH 3aBHCHT OT COCTOAHUA opra- 
HH3Ma B IleJIOM, OT PYHKUMOHAIbHOrO COCTOAHHA eFoO WeHTpaJIbHOH HepBHOH 
CHCTEMBI. 

MockosBceKuit rocyapcTBeHHbIM MeqarornyeckHnit Ilocrynusio 

vucTuTyT um. B. YH. Jlenuna 2 XII 1957 
WHTHPOBAHHASA JIMTEPATYPA 
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TEHETHKA 


H. H. MEJBEJIEB 


FEHOTHNMYECKH OBYCJIOBJIEHHBIE PASJINV4GH A 
B BOCNPHMMYHBOCTH CC-57-BEJIbIX KH CC-57-K OPHYHEBbIX 
MbILUEH K CNOHTAHHbIM H HWHAYUHPOBAHHbIM 
ONYXOJIAM JIETKUX 


(I7pedemaeaeno axademuxom H. H. Il maaveaysenom 18 XII 1957) 


B reuenve 5-sleTHHX HaGJOMeHHH Hay OeJIbIMH HM KOPHUHEBbIMH JIMHeM HbIMH 
MbIaMH CC-57 nami Oplsio ycranoBsieHo (',”), YTO YaCTOTa BOSHHKHOBeHHA y 
HHX CHOHT@HHBIX ONyXoJlel JerkHX He OfMHaKoBa. Y 182 uccJleqoBaHHbIX MbILeH 
muuun CC-57-6enpie crapuie 10-mecat4uHoro BospacTa OMYyXOJIM JlerKUX — e]\M- 
HMUHbIe WIM Uallle MHO2KeCTBCHHbIe (aeHOMbI, aJeHOKapIMHOMbI HM Ap.) — Obi- 
mM Halifensi y 15 mputeli (8,3%), BTOB pema Kak y 107 KopH4HeBBIX MbilleH Tore 
*Ke BoOspacta Oblla HalifeHa eJMHCTBeHHaA ONyxoJlb sToro opraua (0,9%). 

XoTA yKa3aHHble HaOJIOAeHHA OXBaTbIBAaIOT JOCTATOUHO VJIMTeJIbHbIN me- 
pHo u Goviee 500 MbilleiH, TeM He MeHee YkKa3anHad CpaBHUTesbHO HeOosbUas 
pasHulla B YacTOTe CHOHTAHNbIX ONyxXoJleH JlerkKHX y OeJIbIX H KOPHUHEBBIX Mbi- 
Wel, paBHad HeMHOTHM Ooslee 7%, Ha MepBbIli B3IJI, MOTJia ObITb OlleHeHa 
KaK He BHOJIHe JocTOBepHat HM OOA38aHHaA HaOJOMeHHIO He Ha CJIYYaHHbIX, 2 
Ha clelHaJibHo MooOpaHubiX BbIOOpKaX XKMBOTHBIX HJIH, BOSMOXKHO, HeKOTO: 
pbIM COMYTCTBYIOWIMM BHeWHMM cakTopaM, Bpoe YCJIOBHH CcoepxKaHHA 2KH- 
BOTHbIX, C€3OHHBIX BJIMAHHH HT. ., HT. OI. | 

OnnaKo TIpeAmoJox*Kenve oO BOSMOXKHOMi HeOCTOBEpHOCTH pacCMaTpHBaeMbIx 
pe3yJIbTaTOB Ha YKa3aHHOH OCHOBe efBa JIM MOXKeT ObITb NPHHATO BO BHUMaHHe, 
MOCKOJIbKY MbILWH OOeHX JIMHHM BCe BPeMA HaXOMMJIMCb MpH COBeplIeHHO OMF- 
HaKOBbIX YCJIOBHAX COfep%kaHuA, a KpoMe TOFO, 4TO Coulee BaxkHO — OHC 
MOXKeT ObITh NOABEprHyTO NpAMOH SKCMepHMeHTaJIbHOH MpoBepKe. | 

B HacToAulee BPCMA MOXKHO CUMTATh TBEPAO YCTAHOBJICHHIM, ITO, MOJOOHC 
TOMY Kak HCKYCCTBeHHO BbI3bIBAeMbIe KOPOTKOBOJHOBbIe H3JYYeHHA BbICOKO! 
SHepruH, a Tak2Ke HeKOTOpble XHMMYECKHE BelleCTBa B OOLLeM JIMIb yCKOpsI0| 
eCTECTBEHHBIM MYTALLMOHHBIM Mpollecc, KOTOPbI BO MHOFO pa3 MeJienHee pote 
KaeT B IIpHpofle No BMAHHeM Tex 2e (haKTOpOB, HO JeHcCTBYIOULHX B HeCOHS: 
MepHMO MeHbIIMX KOHICHTpalnax (*), TAK H HEKOTOPHIe OMpesevieHHble XHMHYE, 
CKHe BelllecTBa THMa KaHWeporeHoB 3iauHTeJIbHO, a HHOra HM OUeHb peske 
MOBbIIMAa!OT YaCTOTY B MepBy!O OYepeb TeX THMOB 3JIOKaveCTBeEHHbIX OyXoveli 
KOTOpble Y MbIlleH ONpeeJIeHHbIX JIMHHE (reHoOTHmoB) BOSHUKaloT COHTAHHO 
T. €. 6€3 BCAKHX SKCINCPHMeHTAaJIbHbIX Bo3felicTBul (4°°). | 4 % 

PaccmaTpHBaeMbiii BoMpoc JIyuwe BCero H3y4eH MMeCHHO B OTHOWeHHH ory) 
XoOJleH JleTKUX HM He TOJIbKO B OMbITaX CO CTOJIb CHJIbHO JelicTBYIOWIHMH Kane 
poreHaMHi, Kak MeTHJIXoJlaHTpex (*,°), HOH OCOGeHHO JeEMOHCTPaTHBHO B ONbITAX | 
ypetanom. B onbirax ¢ yperaHom OblJIO HCuepmbIBaloNlHuM OOpa3oM MOKa3saHo 
4TO B pe3yJIbTaTe BHYTPHOpIOWMHHOTO BBeeHUA STOFO BeUlecTBa BBICOKOBOC 
([pPHHMUHBbIM MbIIlaM, HalupdMep JMHuM A, no | mr ua | r Beca Teaa, onlyxou} 
J@PKUX BO3HHKalWT Y HAX B OFpOMHbIX KoJIMYecTBaX (°). | 

B MpoTHBOnoJOXKHOCTH STOMY, CCIM YpeTaH BBOAMTCH MbILaM TAKHX HHH 
y KOTOPBIX CNOHTAHHbI€ ONYXOJM JerKUX He BOSHHUKaIOT HUKOrAa (HanpuMep, | 


C57 YepHbIX) (*) WJIM BOSHHKaIOT OYCHb PeKO, TO OKaSbIBaeTCA, UTO TaKH 
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MBIIUH HB STOM CJly¥ae OCTaIOTCA K HeEMY MaJIOBOCIPMHMUYMBLIMH H, CJleqoBa- 
TeJIbHO, MpaKTH¥eCkH CBOOOHBIMH OT OMyxXovleli JlIerKHx (tey. 

Takum 06pas0M, BO3MO?KHOCTb 9KCHEpHMeHTasb Holi MIpOBepKH paccMaTpHBa- 
€MOroO BOMpoca MPHMeHHTeIbHO K OeJIbIM H KOpHuHeBbIM MBILaM CC-57 monKer 
ObITh CcopMyIMpoBaHa B Bue creqyouelt aJIbTepHATHBEI. Ecyim Ha6sioennas 
HaMH pasHHlla B YaCTOTe CNOHTAHHBIX OMyXoOulel JlerkUX y OeJbIX H KopHune- 
BBIX MBIIMe€H 3aBHCHT OT KaKUX-TO OJIMIKE HEHSBECTHBIX CJIYYaliHbIX PakTOPOB, TO- 
Ta ypeTa WIM J000! Apyroli Kanleporen BbISOBeT y TeX M ApyrHx OMHAKO- 
BbI€ HIM MpHOJIM3HTebHO OMHAKOBbIe KOJHYeCTBa OMYyXoVleli JerKUX. 

Hanporus, ecm pasta B YacToTe paccMaTpHBaeMbIX oMnyxoveli He culydait- 
Ha, a OOyCJloBJIeHa TeHoTHNMYeCKH *, TOrMa, CorsacHo BHILIecKasaHHOMy, ype- 


TaH HJM J000H Apyroi Kanleporen JOKeH BbISBATb Topa3yo Sombie OMyXxo- 


JleH y OesbIX Mbllleli H MaJIO HJM BOBCe He BbISOBeT y KopHuHeBEIX. IlocmenHee 
yCJIOBHe BO BCAKOM CJlydae AOKa3aHO B OTHOLWIeHHM Mbilel C-57-yepHbix, KOTO- 
pble, KaK H3BeCTHO, BeECbMa Pe3HCTeHTHbI K CNOHTAHHBIM OMYXOJIAM BCeX TH- 
Mos (*), H B TOM 4HCJe K onyxouiaM slerKux (°), 

MatepuHad uw MeTodXukKa. B coorsercTBuu C BbIllecKa3aHHbiM 
Mbl BHYTPHOpIOWIMHHO BBeJIH ypeTaH MBIllaM Tpex JMHHI — CC-57-6enbm, 
CC-57-kopu4uespim 4 C-57-yepupim. [locueque ObiuIn B3ATHI B OMbIT B KayecTBe 
HEBOCIIPHHMUYHBOLO KOHTPOJIA, MOCKOJIbKY ake Nok BoselicTBHeM MeTHJIXO- 
JlaHTpeHa OMYXOJIM JIefTKUX BOSHHKAIOT y HX Kpaline peso (‘). 

B3aATIe B OMBbIT Oeble, KOPHYHEBbIe HW YePHble MBI OTHOCHJIMCb COOTBeT- 
cTBeHHO K 33-my, 34-my Hu 98-my HHOpeAHbIM MOKOJeHHAM COOTBETCTBYIOLILHX 
JIMHMH B BOspacte 2—2'/, Mec. K HauaJly ombita Bec OesbIxX MbIIWel BapbupoBail 
oT 19 yo 26 r, KopHuHeBEIx — ot 20 Jo 261, 4vepnprx — or 18 fo 23 r. Coor- 
BETCTBEHHO lo3bl 10% pacTBopa ypeTaHa Ha (pH3HOJOrMYecKoM pacTBope Bapbh- 
popasu of 0,18 qo 0,26 Mua, a No3bI caMoro ypeTaHa — oT 18 yo 26 mr Ha Mblilb, 
T. e, mo 1 mr ua | r Beca »xuBoTHOro. Uepes 7, 12, 15 u 19 Hexenb oT HaYasa 
OlNbITa YacTb MbIWeH Kako cepHH 3aOuBaJacb, H HX JerKWe PUKCHpoOBaJHCb 
10% copMaHHoM JA Mocuexyroulero WoscueTa BOSHHKIWMX B HX oMmyxouel, 
IlowyueHHble pe3yJIbTaTbI MpescTaBJieHbI B Tab. |. 

PesyabtTaTb. IlpefcraBiennpie B tab. | pesyibTaTbI KaK HeJIb3A 
yulle CoBnayawT C TeopeTHyeCKH OKHaeMbIMH Ha OCHOBEe BTOPOTO H3 BBIllle- 
NIpHBeAeHHBIX MpeANoJO*KeHHH. 

Jlauuble TaOJIMUbl Mperxke Bcero elle pas AOKa3biBaloT, YTO YepHble MBILLIH 
C-57 jlelicTBHTeJIbHO BeCbMa Pe3HCTeHTHbI K JelicTBHio ypetaHa. 13 18 unb- 
elLMPOBaHHBIX YpeTaHOM YepHbIX MbilWeH, 3a0HTHIX Yepes 12, 15 u 19 HeseNb oT 
HauaJla OMbITa, OMYXOJIM JIerKHX pa3BHJHCb WMWb y 3, uTO cocraBaeT 16,6%. 

CroJb Ke pe3HCTCHTHbIMH K JleHCTBHIO ypeTaHa OKa3aJIMCb MbILIM CC-957- 
KopHunesple. M3 19 nofonmbITHbIxX MbIWeH STOH JMHMM, 3a0uTEIX yepes 12, 15 
uw 19 Hefentb MocuJIe BBeeHHA YypeTaHa, ONYXOJIM JIETKUX Pa3BHJIMCb Take 
uuub y 3 cnycra 12 u 19 Hegemb oT Hayada onbITa. Kpome Toro, 3a OMHUM Hc- 
KJHOUCHHEM, PaSBUBIUNeCA Y YePHbIX H Y KOPHUHEBHIX MBILWeH ONyXOJIM Obl eu- 
HHYHBIMH, MH TOJIbKO Y OJHOM YepHOH MBILIM pasBUJIMcb 2 ONYyXOJIM JerKOro. 

CopeplieHHo MHaA KapTuHa ObiJa Halijjena y OewbIx mpumteli CC-57. Tlepspie 


“m0 BpeMeHH 3 onyxoJIM JerKoro Obi OOHapy2KeHbl y OMHOH M3 7 MbILIeH, Ko- 


Topbie Obl 3aOUTbI BCeroO JHUb Yepes 7 Heeb OT Hayasia onbITa. B MaJbueH- 
eM, Mo MpolecTBuH 12 Hefeb OT HavaJa M Jasee NO KOHIa ONbiTa, ONYXo/K 
qerkux passusuch y 100% Gespix mpimed CC-57. Uncno omyxoueH Ha 
MBIIb Bapbiporavio or | no 26 mpH cpequem 3Ha4ueHHH, paBHom 5,7; 5,8 u 9,8 
omyXxosleli, COOTBeTCTBeEHHO, y blue 12-, 15- wu 19-HefenbHOrO MofonbITHOrO 
Bospacta. 

Takum 06pa30M, pe3YJIbTaTbI ONbITa C YpeTaHOM C HECOMHEHHOCTHIO M0Ka3a- 
JM, To Gesbie Mp CC-57 npu6M3uTesIbHO B 6 pa3 BocIIpHuMuuBee K HHAY-. 
IMpOBaHHBIM OMYyXOJIAM JlerKHX, YeM MbIWH CC-57-KopHuneBble WIA C-57-uep- 


* HexorToppie aBTOpbl MpeANOYHTaloT FOROpHTb O «PaKOBO! MMCMOSHLMH», «OOUleM MmaTo- 
reHeTHueCKOM (bakTope» H T. T1., YTO, KOH€YUHO, HHCKOJIbKO He MeHACT CylkecTBa Neva. 
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Uacrota BOSHAKHOBeHHA ony xouleHt JlerKHX Y MbILIe 
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uble. I]pH JaHublx 9KCHepHMeHTab HbIX 
YCJIOBHAX Yy OeJIbIX MbIllel, 3aONTbIX 
yepe3 12 Hejeub OT HaaJa OlbITa H M03- 
nee, OlyXOJIH JieTKHX pa3BHJIHCb B 
100% cusy4aeB, B TO BpeMA Kak IIpo- 
WeHT OMYXOJIeBbIX MbllleH M3 UHCJla 
KOPHUHEBBIX H YePHbIX OblJI paBeH, CO- 
oTBeTcTBeHHO, 15,8 u 16,6. 

[Ipu6.1uguresb Horo TOrO *Ke NopAay- 
Ka pasHulla HaOsOJaslach Mexk)ly OevbI- 
MH H KOPpHUHeBbIMH MBIIMaMH WH IO Ya- 
CTOTe CIOHTAHHBIX ONyXowen. Kak Oplui0 
CKa3aHoO Bblllle,3a O-JIeTHHH MepHo ony- 
XOJIM JIerKHX Opn Halizqenbl y 15 v3 
182 6enbIX JHHeEHHbIX MbILWeH pakoBoro 
Bospacta (8,3%), CpeqH KOpH4HeBbIXx 
2Ke OHH OplwIH HalieHbl JIMWb y 1 H3 
107 (0,9%). Onuako AIA Ooslee MpaBHJb- 
HOH OIeHKH pasHUILbl B BOCIIPHHMYMBOCTH 
6eJIbIX H KOPHUHEBbIX Mbllel CC-57 k 
ONYXOMAM JIeKUX CHleLyeT CpaBHUTb He 
MPOLeCHTb! ONYXOVIEBBIX MbIleli B TOM 1 
pyro MoonmbirHbix rpynnax, a o6- 
Wie KOJIMYeCTBa BO3HHKUWIMX Y HHX ony- 
xovleH KaK OoJlee UYBCTBUTEJIbHbIN 0+ 
Ka3aT@JIb CMOCOOHOCTH JIerouHOH TKa+ 
HH OOpas0BbIBaTb U3OJIMPOBaHHble Heo; 
IvlacTHyecKHWe ouarv NO Bo3selicTBHes 
yperana. 

JlelicTBuTebHO, y 22 OenbIxX MbILel 
BOSHHKJIO B OOuLeH CJIoxwKHOcTH 158 ony 
XOJleH JIeErKHX, T. €. B CpeqHem 7,14 
onyxouIH Ha Mpblllb. Y 19 xe KopHuHe? 
BbIX MbIIMeH HX ObIlO HaHeHO TOJIbK: 
3, T. e. 0,15 onyxoumn Ha MpUUb. Mnaud 
roBopA, pH CcpaBHeHHH CYMMa p HBX 
KOJHYCCTB BOSHHKUIMX OMyXxoseH pas! 
HOCTb B YacToTe onlyxosleo6pasoBa His 
y OeubIX H KOPHUHEBHIX MbILeH B OMNbIT 
C ypeTaHoM jlocTuraer 48- pa | 
3HayeHHa (4800%). 

HeckoJIbKO MeHbIlait, HO BCe %é 
BHYIIMTeJIbHaA pa3HOCTb mMosmyuaercs: 
IIpH TaKOM 2Ke CpaBHeHHH Y 9THX MbILlell 
¥aCTOTHI CMOHTAHHOPO Oy XoJeo6pa3s0Ba 
Hua. B camom yene, y 15 u3 182 Oenniy 
JIMHEHHBIX MbIIMeH B OOLLeH CJOXHOCTI 
BOSHHKJ10 27 CNOHTAHHBIX OyXoJel Jer 
Kux, T. e. 0,15 ONYXOJIM Ha MBIIIIb, BT¢ 
BpemMa Kak y 107 sMHeMHbIX KOpHUH 
BbIX MbIIleH ObiJia Haliena eUHCTBEHHA 
CHOHTaHHAaH OyXoub, T. e. 0,01 onyx 
JM Ha Mbit (1,7). Iipyrumn CJIOBaMlt 
pH 3TOM MeTojle CpaBHeHHA pasnocr} 
B YaCTOTe BOSHHKHOBeCHHA CNOHTAHHbI 
ONyxXowleH JlerKHX y OeJbIX H KOpHuHe 


BbIX MbIIMeH NocTuraer 15-Kparuoro SHe 
4eHHA. 


| 


| 


Hukakux Apyrux omyxovuleli y BceX MbIllel 9TOrO ONbITa He BO3HHKJIO. 

TakoBbl OCHOBHBI€ pe3yJbTaTbI, MOJIYYeHHbIe B OMIT C yperaHoMm Ha OeuIbIx, 
KOPHUHEBbIX H YEPHbIX MbIWaX H HX CpaBHHTeJIbHaA OLe€HKa HO OTHOLIeHHIO K 
CNOHTAHHOMY OllyXoJleoOpa30BaHHio. 

B 3aK JIOYCHHe KpaTKO OTMETHM, YTO B PHCTOJOFMYeCKOM OTHOWMEHHH ONY XOJH 
JlePKHX MbIIMeH, KaK CNOHTAHHbIe, TaK M BOSHHKIIME B OMbire C ypeTaHoM, OKa- 
3aJIMCb JOBOJIbHO pa3HOOOpasHbIMH. CpeAM HUX ObIJIM aeHOMbl, aleHoKaptH- 
HOMBI, NalWJJIAPHble aeHOKapWMHOMbI H Ap. TlofpoOnoe ux onucanne, atakxe 
OTHOWeHHE MOJIYYeHHbIX B PaCCMaTPHBaeMOM ONIbITe pe3y/IbTaTOB K MpoOsleme 
STHOJOPHH H NaToreHe3sa onyxosleH slerkuxX OyJeT paccMoTpeHo HaMH B J[py- 
TOM MecTe. 

V3 158 onyxouel, BoSHUKUIMX y OenbIxX MmbIUeit CC-57, 67,7% O6bIuIo JOKa- 
JIM30BaHO Ha CBOOOAHOH MOBepXHOCTH JIerKHX (MpHJeratoulel kK rpyHou cTeH- 
Ke H AHMadparme) u 32,3%— Ha compHKacalouluxca Apyr c ApyroM noBepxHo- 
CTAHX JIerKHX. B yacTHOCTH, y BCeX GewbIX MBlileli, y KOTOPbIX (3a eAMHHUHbIM 
MCKJOUeCHHeM) ONYXOJIH ObIJIH MHO?KeCTBEHHBIMH, MO Kpalinei Mepe uacTb Hx 
Bcera OblJla JOKaIH30BaHa Ha CBOOOAHOM MOBepXHOCTH JIePKUX, M HH y OAHOM 
MBIWIH ONYyXOJIM, arKe eCJIH OHM ObIJIM CMHHUHBIMH (KaK Yy MbIlleH KOpHuHe- 
BbIX H YCPHbIX), He pacMOJlarasuCb TOKO Ha COMPHKaCalouluxcsA MOBepx HOCTAX 
Mose. Creqopatesbuo, At Wesel OPpHeHTHPOBOYHOH AMarHocTHKH oMmyxouJeli 
OCMOTP CBOOOLHOH NMOBepXHOCTH OpraHa ABJIAeTCA Oosee HIN MeHee JOCTATOUHBIM 
H JIMWUb JIA TOUHOTO HX yYueTa HU JIOKaJH3alWH HeOOXOAHMO pacuJieHeHHe op- 
raHa Ha JOJIK HW HCCJeOoBaHHe UX COMpHKacaloiluXxcA, T. e, He CBOOOAHBIX M0- 
BepXHocTel. 

Ilo yOnBatouleH YacTOTe H MpOWeHTHOMY COOTHOIIEHHIO BOSHHKIWIHX B HHX 
omyxosieH oJIH JlerKoro OeJbIX Mblillel pacmoJiarajoTcA B CJleqyIOMlHH pay: 
6olbilad AOA NeBoro JerkKoro 38,0 %, nepeqHAA oA upaBoro Jerkoro 21,6%, 
MpoMexXyTouHas Toda MpaBoro Jerkoro 15,8%, 3aqHAA AOA MpaBoro JerKoro 
15,1%, Masaa JosA neBoro serKoro 9,5%. 


VuctutyT 2mugemHonoruH uw MHKpoONONOrHH Tlocrymuaio 
um. H. ®. Tamanea 17 XII 1957 
AkayeMHH MefHUMHCKHX Hayk CCCP 
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Jloxaanp Akayemun nwayk CCCP 
1958. Tom 119, Ne 3 


MHKPOBHOJOLHA 


M. T. BJIAZHMHPOBA 


O PA3BATHK BECLUBETHbIX THOCIIMPHJLI B BAKTEPHAJIbHOM 
NJIACTHHKE COBMECTHO C TETEPOTPO®HbIMU 
MWK POOPrAHH3MAMH 


(ITpedemaeaexo akademuxom B. H. Illanouwnuxoseim 6 I 1958) 


CpeM GeclBeTHBIX CepoOakTepHit HaHMeHee H3YYeCHHIMH ABJIAIOTCA THOCHMH- 
publ. Erynos (!*) u Omemiuckul (°) usyuain «OakTepHaJbuble MJlaCTHHKH>, 
ColepKallie CepHbIX CIMPHJIJI B UWWIMHL pax, 3aMTbIX BOLOH, C JMMaHHbIM HJIOM 
Ha He. Oguako Oovlee eTaJIbubIxX paOoT, KaCalolluxcad XapaKTepHCTHKH OOMeHat} 
BeUleCTB H YCJIOBHH pasBHTHA CNMPHJI, OKHCJIAIOWIMX CepoBOOpog, HeoctTa- 
TOUHO, YTO.B 3HAYHTeJIbHOH CTeNeHH OOYCJIOBJIEHO TPYAHOCTAMH NOJIyYeHHA YHC4 
TOH KYJIbTY PBI. . | 

B Hactosllei paOore HaKONMTe/IbHaA KYJIbTYpa CNMPHJI NoWepxuBalack 
Ha HCKYCCTBeHHOM Cpesle B CTeEPHJIbHbIX YCJIOBHAX CJleLYIOWWMM OOpasom. B cre 
PHJIbHbIe MpoOONpKH HaJIMBaJica Ha 4/, OObeMa PaCMVJaBJICHHbIM CTeEPHJIbHbIM aral 
C MMHepasbHoH cpefol Bay-Hussa qa nypnypubix cepoOaxtepuit (NH4Cl 1,04 
KeHPOs 0,5 r; MgCle 0,2 r; NaCl 0,2 r; NaHCOs 4,0 r; NaeS 2,0 r; Be 
ompoBpowuad Boa 1000 mu). IloBepx 3acTbIBIero arapa HaJIMBaJIM Nous 
OBepXy CTepHJIbHYIO BOAOMpoOBOAHyI0 Boy. B HeKOTOPbIX ONbITaXx, npeHa3sHa 
YeCHHBIX JIA y4eTa OOMeHA BelleCTB B KYJIBTY Pax, IIPHMCHAJICA TULaTeJIbHO BbILILe 
JIOUCHHBIH arap, WH %Ke OH 3aMeHAJICA MpOKaJIeHHbIM MeCKOM JIA Co3sqaHnd 
Cpeq, He Coflepxallux HeompeeJIeHHbIX OPraHHyecKHX BelllecTB. B TakMXx oOnbi| 
TaX CBepxy HaJIMBaJlacb JBaxKbl NeperHanHasic HeSOa wu KMnOa gucrussy) 
poBaHHas Bojla. 

IIpu s3acepe TakoH cpefbl OOpa3siaMu BOJbI H Ula U3 pasJIMUHbIX MeJKK 
BOJOCMOB B COKOJIbHHKaX B OJHOM CJlydae OblJia NOJyueHa THNMGHAaA Roe 
CNHpHJII. CnMpHJIbI, CoCTaBJAIOUIHe STY MWiaCTHHKY, HMeIOT BH MeJIKUX OUeH! 
NOABHXKHBIX KJIeTOK 1—2 pw TomuMHOK u 3,4—7,6 vw AHHOK. B Mosofplx Ky JIbTY) 
pax OCHOBHaA Macca KJleTOK MpecTaBJieHa BHOpHOHaMH, 4aCTO CIlenJIeHHbIME 
NO (Ba HM HaNOMMHalOWMMH JBMXKeHHeM KJleTKY CNUpHJbI. B Gosee BspocJos 
cTaMM MOUTH BCe KJleTKM HMeloT S-oOpasnyr0 copy. Iwacruuka npescraBuste? 
coOol TOHKYW, He Oovlbue 2 MM, NoJIocKy CepoBaTo-Gesloro WBeTa C HECKOJIbKHM 
BbIPOCTaMH BHHS, JIyule BCero pa3JIMYMMYIO Mp OoKoBoM ocBellenuu. Hannyu 
lee pa3sBHTHe NaCTHHKM CNHpHJI mponcxosuT npu pH arapa 6,0—7,0; mp) 
pH spe 7,5 pasBHTHA He Opli0. OnTuMaJibHaad KonwenTpaiua NaS. 9H 
B arape Opa 1—2r/n; np 3 r/n KybTypa He pasBuBallacb. Xopouie: 
pasBUTHe NaCTHHKM HaOJOfaJIocb B WMPOKOM HHTepBaJle TeMMepatyp: OT 1) 
qo 30°; HavJly4ylee pasBurHe OplJlo npH Temmepaty pe 25—27°; npu 48° pasBurHs 
He Opiio. [InactHuka HOpMaJIbHO OOpa3oBbIBaJiacb mpu 3ameHe NaeS na NazSeOs 
NazSOs u NazS2O4. OOnuHO KyJIbTypa BbIpPallMBaacbh B Temuore. IlnacrunK 
oOpasoBblBaJiacb Ha 2—3 jlenb. IIpu BelpallMBaHuM Ha CBeTY MacTHHKa He Boot 
NWKaJla, HW CIMpHJWIbI He OOHapy2KHBaJMCb MUKpocKonMueckH. Tnacrunka, oc 
pasoBaBlllaAcA B TeEMHOTe, Ha CBeTy pacceHBaeTCA, H MPH JVIMTeJIbHOM OCBeLLeHH} 
KyJIbTypa mornOaer. | 

B mpotecce pasBuTHA MponcXoAUT Mepemellenve nlacTHHKH. Tak, B O/HOD 
H3 ONbITOB WJlaCTHHKa PasBHJlaCb Ha 3 eHb MocJIe 3aceBa Ha paccrosunu 25 Ma 
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OT arapa, Ha O JeHb OHA NOLNAJacb oO 37 MM UH BHOBb OMYCTHJacb Ha 7 JeHb Lo 
15 mM. PasBurve mlacTHHKH Ha oOnpeseeHHOM ypoBHe MoxeT OObACHATHCH 
_ TEM, UTO OakTepHH Hy*KAalOTcsA B ONpeleTeHHOH KoNNeHTpalMH KUCAOposa. Bai 
NpoBeleH 3aceB JByX CepHH NpoOupok: B npoOupKax oHOli CepHH, Kak BCera, 
arap Obl 3aIMT BOMOH, B Apyroli — Rofo, cla6o 3aryuleHHoli arapom. O6pa3o- 
BaHve MJlaCTHHOK B OOeHX CepHAX MPOHCXOHO OAHOBPeMeHHO, HO BO BTOpost 
CepHH MWacTHHKU pacnovJiaraJucb Bolle. [lepemBuxKeHHe NaCTHHKH B 3HauHTedb- 
HOH CTeleHH oOycJloBsIeHO TakxKe MH Auddysneli nuTaresbHBIX BelllecTB v3 
arapa, B 4eM yOexaer ClelyouMi onbiT. OObruHO arap B MpoOupKax 3aJMBaJIcA 
BOAOH HemocpeRCTBeHHO Mepe, noceBoM. OHOBpeMeHHO C OObIMHIM 3aCeBOM 
—ObIIH 3aJIMTbI BOOM KOHTPOJIbHbIe mpoOupKu 6e3 3aceBa. Ilocme Toro Kak B 
ONbITHBIX NpoOupKax WlacTHHKa MOAHAJacb Jo 30 MM, OblJI Cea 3aceB B KOH- 
TPOJIbHbIe MpoOMpKH. B nocweqHHX MlaCTHHKH pa3BHUJIMCb cpasy Ha BbICOTe 
30 MM OT arapa: 


OnpiTubie npodupKu KoHTpouthHble 
(saceB 14 VII) NpooupkKu 
4) Vill 235208 29; 24 MM == 
47. MAT. 29; 30; 31; 32 mum ‘Saces 
18 VII — 30; 31 mm 


Tloce onycKkaHusl MlaCTHHKH Ha aap CNHPHJJIbI LOBOJIbHO 6bICTpo orHGator, 
4TO, BEPOATHO, CBA3AHO C HaKOMNJIeCHHeM MpPOAYKTOB MKUSHEMEATEbHOCTH, TAK 
KaK eCCJIM BO-BPeMA CMCHHTb BOLY, MWaCTHHKa HeECKOJIbKO NOAHHMaeTCA Ha ara- 
pom (cp.(°)). [lepeqpuxenve mlacTHHKN uv udpby3ua KucMOpofa MU CepoBosopoya 
3aCTaBHJIH [pelMNoJIOKUTb, YTO B 


30HE pacnouIoxKeHuA WacTHHKU MoL- Ae tem 


WepRKUBAeTCA ONPeeJIeHHbIM OKUC- Onpenesenve rH» npu pasBHTHM MNacTHHKH 
JIMT@JIb HO-BOCCTAHOBHTEJIb HIM m10- Coup Hel 
TeHIMaJ. ay 
Jia M38MepeHHA OKUHCJUTeJIbHO- 6% g Oxpacka 2ug_KOCTH 
BOCCTAHOBHUTEJIbHOrO MOTeHIUHasla K i = 6 iw 
pacHTeJIb Sauk 
KYJbType oOaBANIMCb HHLMKaTop- es don Sein 
Hble KpackH (mpucytcrBHe HeS He EE A epataeeccem ee | 
NOSBOJIAeT MPOBOAWTb MSMepeHMa = aa : ; 
aTpuit 2,6-nu- ‘ roy6aa eCLLBeTHaA 
IJIaTHHOBbIMH 93JieKTpoflamu). V3 sGcbeneCnoe 
HHAOMeHOJI 
TaOJI. 1 BUAHO, 4TO MlacTHHKa pesko —_, BHAOd Lge | noes : 
OTTpaHH4MBaeT OOJIacTh c THe BbIMIe Mertuasenosan 14,4 cHHAA “ 
eo CHHb 
21,3 (Ha acCTHHKOH) oT oOslacTH Suyc-rpiou 12 45,1] cune-3serenan | KpacHaa 
c rHe Beuue 5,1 uv Huxe 11,2 (ox, Vugurotpu- 442, rouly6aa 6ecuBeTHaA 
GN ie q cysabouat 
WacTHHKOH). XapakTepHo, 4TO B Kana 


KOHTpoOJle Mepexo KpacKH B_ JleH- 

KoopMy MOCcTeneHHBIM, B BHe Pa3MbITOH 30HbI, a B OMbITHBIX MpoOMpKax 
TaKOH Mepexojl COBepllaeTCA OY€Hb Pe3KO HM TOUHO MO BepXHeH pane Mla- 
CTHHKH, 

IIpaktTuyeckuW STO O3HauaeT, UTO MaCTHHKa CNMPHJIJI He MpomycKaeT BHHS 
KUCJIOpod, a BBepX — CepoBOOpOd, OKUCIAA NoceqHHH KUCJIOposoM. PesyJbTa- 
TbI KOJIMYECTBEHHOPO OMpeeIeHHA ACHO TOBOPAT O TOM, YTO OakTepuH uccJielye- 
MOli IWlaCTHHKU OKUCJIAIOT CepOBOAOPOA c HakoMJieHHeM cysbatos. OnpesesienHe 
CYyJIb(PaTOB OCYILECTBAOCb BECOBLIM METOJOM, a CepoBosloposa — HokomMeTpH- 
4eCKH: 


H,SO,, mr/a HS, mr] 
KouTpOJIb NAS 39,0 
Onpit 4 26,9 0,00 
Onbit 2 Ail sp 0,00 


[lpH BHHMaTeJIbHOM MUKPOCKONMYeCKOM H38y4eHHU KYJIbTYPbI MOMKHO OplJ10 
34MeCTHUTb He3HAYHTeJIbHOe KOJIMYeCTBO ClaO0 pasJIMYHMMbIX MO CpaBHeHHIO CO 
CNUPHJIaMH MesIKUX KJIeTOK MaJioueK M KOKKOB. KosMyecTBO STHX COMYTCTBYIO- 
UUX (OPM BCera HeECKOJIbKO YBeMMYMBaOCh Mp crapeHu KyJbTyppl. Upu 
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ppiceBpe Ha MITA G6piH nosyueHbl [Be KYJIbTYPbI, YCJIOBHO OOO3HaYeHHbIe KaK 


Neo 1 u Neo 2 (ra6n. 2), Manouku kyaptyppi Ne | OnmKe BCerO MPHMbIKaIOT K BHA 
Ps. fluorescens. Kyaprypy Ne 2 nyxkHo, mo-BuHMomy, oTHecTH lio Bepyxe, kK 


M. candicans; no Kpacuspuukosy — x M. tetragenus. Hu kysprypa Ne 1, nH 


TA Oni aes 


XapakTepHcTHKa TeTepOTPOPHbIX CNYTHHKOB, BbIeJIeHHbIX H3 MJlaCTHHKH CIHPHJI 


Kysptypa Ne 1 Kyaprypa Ne 2 Kysbtypa Ne 3 

Ilon MukpocKonoM Meukue nogpaxKubie na- | Junmoxoxku, MHor-| Merkue nogBHxkHble na- 
JOUKU ya B TeTpamax JIOUKH 

Kosouwu Ha arape | HeonpegemenHoro upe- | Bemie Kpyrvble Menkue 6enoBaTo-mpo- 
Ta, BJIaxKHbIe, Mpo- IJIOTHBI€ KOJIOHHU 3pauHble C XKeITbIM 
3pauHble, uyTb (pryo- C PpOBHBIM KpaeM,| OTTCHKOM KOJIOHHK 
pecuupyroure WeHTp cylerKa IIpH- 

NOHAT 

Ha kocom arape Cnerka BomnucrTpili yyte | Poppi, Genii na- | 2XkerToBaToO-6esbI pac- | 

(buryopecuupyroulut JeT TJIBIBUATHIH Haslet 


rOJyObIM LWTPHX, KO- 
PHYHEBATO-poO30BaTO- 
rO OTTeHKa 


Oxpacka no Tpamy | Orpuuatesbuaa IlooxuTeIbHaA OrpuatrebHaa 
KenaTHHa yKoom | CusbHoe pa3>%KH2KeHHe Pa32kHKeHHA HeT Poct Ha moBepXxHOcTH, 
pasoKwxKeHHe 
MowoKko CumbHan menTouv3annsa | [lenronn3auns Be3 H3MeHeHH 
Poct Ha KapTodesie | Cepopato-6eubii nanet | Bempiit naner _ 
Tmr0Ko3a Pa3puTue; 9nHepruunoe | PasBuTHe TOKO Hal PaspuTHe B  BepxHei 
ra3000pa30BaHHe NOBepXHOCTH; Ya-| 4aCTH MpOOupKH, rasa 
3000pa30BaHHAHeT|  HeT 
Caxapo3a To Ke To xe To xe 
Maur » » » » OueHb xopoliee pa3BH- 
THe; ras3000pas0BaHHA 
HET 
TlexcTpHu » » » oy HesHauuTesbHoe IOMyT- 
HeHHe B BepXHeH 4a- 
CTH; Ta3a HeT 
Jlaktos3a Pa3BuTHe; rasa HeT » » Pa3BuTHA HeT 
KpaxmaJ PasBuTHe; ra3006pa30- | » » ? 
BaHHe 
TasaktTo3a » » » » Pa3BHTHA HeT 
Ma.tpto3a He onpeg. He onpen. PasBuTHe B  BepxHeli 
yacTH mpoOupku 
Kenio3a H pamHosa » » Ilenka Ha MoBepxHocTH 
Penykuua HHTpaToB| PezyKuun c ras0o06pa- | PexyKuus 6e3 rasa ? 
30BaHveM 
Sanax CHIbHBIH PHHJIOCTHBIM Her THHJIOCTHBIH 


KyJbrypa Ne 2 ne JaBasM pa3BHTHA B OTCYTCTBHe CHUMP Ha BbIIMenpHBeseH- 
HOH MHHepasIbHOH cpeye. Ha opranvyeckux cpefax 93TH OakTepHH MOMeHTaJIbHO 
7\aBaJIHW BCIbUUKY B pa3sBHTHH, CMUPVJWIbI Ke He PasBHBaJHCb, XOTA 2KH3HeECTO- 
coOHble KJleTKM COXPaHAJHCb HU LaBaJIM HOPMaJbHOe PasBUTHe Ip BbICeBe Ha 


OCHOBHYy}10 cpefly . HeckoulbKo Ooviee CJIOKHBIM MYTeM (Ha %KUAKON cpese, cosep- | 
*KalileH BbIMMeyKa3aHHble MHHepaJIbHble COU, HO C MoGaB.slenvem 0,2% CHsCOONa 


H Me€TOJOM pa3BefeHHit) ObiJI BbIeseH elle OHH CIYTHUK (KyuJbTypa Ne 3, cm. 
Ta6J1. 2). [pH noceBe Ha npoOupkKH Cc OCHOBHOL Cpexolt (arap C MMHepasIbHbIM 
COJIAMH ++ Boa) KyIbTypa Ne 3 ana oven TOHEHbKY1O OecUBeTHYIO MaCTHHKY, 
C Tpy4oM nos epxkuBaemyto lepeceBamu. IlnacrHuka Janno GakrepHu HuKOrIa 
He JlaeT BbIPOCTOB BHH3, KaK 9TO XapaKTePHO JIA WiacTHHKN cnupHss. B orsmn- 
4He OT CHHPHJII, 3Ta MlaCTHHKa H€ M€HAeT OKHCJUTEJIbHO-BOCCTAaHOBUTEJIbHOrO 


NoOTeHUMaJia Cpebl HM PacnOJlaraeTcA MOJIHOCTLIO B OKNCJeHHOH 30ne. I]pu Bpipa- | 


IMMBaHMH Ha KAKO MUHepadbuok cpemec NaeS nau c Na2SeOscnyrnuk Ne 3 ne 


7laeT BUAMMOrO Pa3sBUTHH, HO MpOUCXOAUT HeEKOTOPOe OKHCJIEHHe STHX BeULeCTB, 


600 


OMHaKO MpH 9TOM HUKOra He HaOwNOJaslocb norpeOsenusn CO2z u o6pa3s0BaHHA 
Cy JIbaTosB. 

Jl OWMCTKM CHM PHI OT COMYTCTBYIOUIUX (PopM OObIMIHbIe MeTOLbI BbILeeHHA 
YHCTHIX KYJIBTYP OKa3aJIHCb HeNpHrosHbiMu. KyJbry py cnupHs, CBOOOMHY!O OT 
reTepOTPOMHIX CNYTHHKOB, yAaJlOCb NOMYUATh Mocwe BbIepKUBAHUA HCXOMHOM 
KYJIbTYPbI Ha 2KHAKOH MHHepaJIbHOM Cpeyle B 9KCHKaTOpax c aTMoctepoli COz, 
Oz, HeS u Ne. Conyrersyiollve PopMbI Ip STOM NOrH6H, a CHM pHJIIbI COX paHE- 
JIMCb H Pa3BHJIHCb IPH BbICeBe Ha OCHOBHYW Cpesly. OuntilenHad KyJIbTy pa Bewla 
ceOH HECKOJIbKO OTJIMYHO OT HCXOMHOH: pasBUTHe Ha OCHOBHOli Cpefle craJio 11 po- 
HCXOMMTb 3HAYHTeJIbHO MejlIeHHee (Ha 5—9 Jlenb), Ha rpaHulle Boa — Bo3yx B 
Bue JerKoro oOJlauKa, HHorga c 1—2 


BbIPOCT@MH-A3bIKaMK BHU3. Oxasa- Ta6unua 3 
Jlocb, 4TO B YHCTOH KYJIbType CMH- PasputHe cnHpH Ha *HKOH MuHepabHOli 
PHJIJIbI XOPOWO pacTyT Ha NenTOHHOH cpeye Ban-Huas 
cpefle C MHHepaJIbHbIMH COJIAMH H 
CnocoOHbI JaBaTb KoOHHK Ha MITA, Pais) vane 
OAHakO pa3BHTHe HX ropa3qo Mmel- Mu Ma 
JieHHee (1,5—2 HefeH), YeM pasBH- gis |g [é 
. a 

THe reTePOTPOMHBIX CIYTHHKOB; 3THM x \8 |& (8 
HW OObACHAIOTCA HeyauHble NOMbITKH B/E ol Foleo 
NOJYYHTb KOJIOHHH CMHPHJIJI mpH Saal ea Poe a 
pacceBe HCXOJHOH KYJIbTY PbI Ha Yalll- Cpega 6e3 [poxxe- Kontpop —‘|17,0 AST 

2 BOorO aBTOJIH3aTa 
KH C MITA. Ha uHcTO MHHepaJib Hol _Oneit 17,0] 0 11,80/0,23 
XKHIKOH Cpefle CNHPHJIJIbI He pa3BH- CPeAa+ Apowoxe- | Kourpomp 19,1) [1,73 

a BOH aBTOH3aT 
BaioTcn. IlpH oOaBsleHHH K Takol Onsit 17,6| 4,513, 3114,58 


cpefle B Kau¥eCTBe BHTaMHHHOro MIH- 
TaHHa 0,0001% pox2KeBoro aBTONM3aTa KYJIbTYpa CNMPHJI OKa3alacb cno- 
COOHOH K aBTOTPOmulH, T. e. OKHCJIANIa HeS Jo H2eSO« u norpe6asna COz (ra6.1. 3), 
XOTA (B CHJY ClaOoro Pa3BHTHA) B OYeCHb HESHAUHTeJIbHbIX KOJIMUECTBAX. 

Takum oOpa30m, H3ydaeMaxA OakTepHaJibHad MlacTHHKa, MosepxKuBaemas 
B TedeHHe 4 sleT B JIaOopaTOpHH Ha HCKYCCTBEHHOH MHHepaJIbHOH Cpelle, COCTOHT 
H3 CIMpHJIJI H TpeX MeJIKHX OakTepHaJIbHBIX (opm. Bce comyrcTByrollve cnH- 
pHJ1JlIaM PopMbI ABJIA}OTCA rerepoTpodamu. CnyTHuK Ne | wu cnyTHuK Ne 2 Boobute 
He Ppa3BHBaloTCA Ha BbIeMpHBefeHHOH Cpefle OTMebHO OT cnupHs. CnyTHHK 
Ne 3, XOTA H pa3BHBaeTCA OTIeJIbHO, HO CJlaOo, H Ha KHAKOM MHHepaJIbHOH Cpeye 
He cmocoOeH K accuMusauHH COs. Coup Juibt OJKHbI ObIrb OTHECeHbI K GeciBer- 
HbIM THOCIIMpHJJiaM OJlaroapA pasBUTHIO B BUJe OesoBaTOH MaCTHHKU, OTCYT- 
CTBHIO pocta Ha cBeTYy HM OJlarofyapxA cnocoOHocTH kK oKUcJIeHuI0 HeS wo HeSOa 
C HCMOJIb30BaHHeM NoJy4uaeMOli 9HEPruH Ha accuMuJIAlMI0 COs. B To Ke Bpema 
CNUpHJIbI ObICTpO PpasBUBalOTCA UH aloT HOPMAJIbHY1O IJlaCTHHKY Ha BbIILWenpH- 
BeJleHHOH cpefe (arap—Boja) TOJbKO B MpPHCYTCTBHM COMYTCTBYIOWIMX dopM. 
Jina aproTpoduHoro o6pa3a %KH3HH Ha %KUAKOM MMHepaJIbHOH Cpesle B OTCYTCT- 
BHe CIMYTHHKOB CIHPHJJIbl TpeOyioT He3HauHTeJIbHOH NpHOaBKH [pork x*KeBoro 
apTouusata (0,0001%). Bce Bpiiiecka3aHHoe, a Tak2%Ke TPYAHOCTH, CBA3AHHbIC 
C pa3feJeHHeM CIMpHJJI HW CIYTHHKOB, CBUeTeIbCTBYIOT O CHMOMOTHYeCCKUX 
B3aHMOOTHOUIeHHAX MeKAY MUKPOOpraHH3MaMH, OOpasyIOulMMH HCCJieqyemyto 
OakTepHaJIbHylO MJlaCTHHKY. 

Ipunomy rayOokyio OJlarofapHoctTs aka. B.H. Wanounukopy 3a BHuMa- 
TeJIbHOe PYKOBOACTBO HacTOAlleH padoroi. 


MockoBcKHi TocyapcTBeHHbIH yHHBepCcuTeT Ilocrynuao 
um. M. B. Jlomonocosa 3 XII 1957 


UHMTHPOBAHHASA JIATEPATYPA 


1M. A. Eryuos, Apx. 6uon. nayx, 3 (1895). *® M.A. Eryuos, Tp. Bapmascx. 
oom. ecrecrponen., 1895. 3% M.A. Eryuos, Exerog. no reom. u mMuHepas. Poccun, 1 (1896). 
4 M.Egunoff, Zbl. f. Bact, 2Abt., 2, 11 (1896). °© M.A. Eryuos, Exerogu. no reou. 
vw MuHepasn. Poccuy, 4, 41 (1900—1901).  ° B. Jl. OmMeaaucxku i, Ha6p. tp. , 1, M., 1953, 
eTp. 424. 
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Jloxnayn AkaweMunm HaykK CCCP 
1958. Tom 119, Ne 3 


PH3HOJIOLHA PACTEHHH 


JI. A. KHA3SEBA 


OBPA30BAHHE LYTTbI B MOJIOAbIX KOPHSAX BEPECKJIETA 
EBPONEHCKOrO 


(ITpedcmaeneno akademuxom B. H. Cyxauesvim 6 XI 1957) 


3a 26 ler, KOTOpble MpOUWIH CO BPeMeHH OTK pbITHA B KOPHAX OepecK eTOB ryT- 
Thl, TOT KYCTAPHHK MOApoOuo u3syuasicA. Bompuloe Ycs10 paOoT MHOFHX Uccaejo- 
BaTeJel NOCBALLCHO BbIACHeCHHIO ero OHOJIOFHH, XHMHH KOpbl, MeTOJOB SKCIyaTa- 
IHU, arpOTeXHUKH BbIpall|MBaHuA HW [pyrum BonpocaM. Bonpocnl Ke oOpas0BaHnua 
WH HaKOMJICHHA FYTTbI B MOJIOMbIX KOPHAX OepecKJeTOB K HaCTOALEMy BpeMeHH 


ocTaJIMCb He H3YYCHHbIMH. Mexkyry TeM, YCTAHOBJIEHHe MeCTa MNePpBOHAauaJIbHOTO 


NOABJICHHA TYTTbI HMeeT CYULeCTBEHHOe SHaveHHe, TaK KaK MOMOFaeT B SACHUTb 
IpHYHHb, OOyCJOBIMBaloliwe OOpasoBaHve TyTTbl. 

Kak u3BeCTHO, FyTTa CoepKUTCA MOUTH BO BCeX OpraHax OepecKJeTOB, HO 
HaHOoJIbllee ee KOJIMYeCTBO HaXOMHTCA B KOpPHeBOH Kope. OHako MHeHHe 
ABTOPOB OTHOCHTEJIbHO KOHKpeTHOFO M€CTOHAXOMMCHHA TYTTOBMECTHJIMLL B TKa- 
HAX KOpbl He ocTaeTcs equHbIM. Tak, A. H. Warepuuxosa (*) oOnapy2xuua ryr- 
TOBMECTHJIMILa KaK BO BTOPHYHOH Kope cpeM KJleTOK wyOa, TaK MH B NepBHYHOH 
Kope Cpe KJleTOK MapeHXHMbI, HO B ropa3O MeHbLIIeM KOJIMUeCTBe, YeM BC 
BTOpHUHOH Kope. P. ®. Kymautewpa (*) orMeyaeT, YTO TyTTa COMepXKUTCA TOMbKO 
BO BropHuHon Kope. H. Il. Kpacyauu (#) noquepkuBaet, 4To ryTta cocpeoro- 
yeHa TOJIbKO BO BTOPHYHOH Kope HM OTCYTCTBYeT B NepBHUHON. 

OnpitaMu c H30JIAWHeH y4acTKOB CTBOJIMKa OepecKJieTa BOIleHOH Oymarol, 
YTO BBISbIBAJIO MOABJICHHe TYTTbI B CTeOJIeBOH KOpe, He Coep2xKaBilel ee pa- 
Hee,— H. II. Kpacysmu ycraHoBudl, YTO MeCTOM NOABJICHHA TyTTbI ABJIAeTCA 
NpHKaMOHa buat 30Ha, UM COM Muddepenwupyrouuxca KseToK. Mecto nep- 
BOHAYaJIbHOrO OOpasoBaHHA FYTTOBMeCTHJIMUL B KOPHAX OepecksJieTa He ycTa- 
HOBJICHO. 


J\iA BbIACHeHMA STOO BOMpoca, a Tak2%e H3yyYeHHA OCOOeHHOCTeH Mopto-— 
JOrO-aHaTOMMYeCKOro CTpoeHHA HavOoslee aKTHBHOH YacCTH KOPHeBOl CHCTeMBI | 


(pOCTOBBIX H COCYIMMX KOpHeli) NPOBOAMIMCh HaOJIOAeHHA Hal YeTbIpexseTHU- 
MH paCTeHHAMH OepeckKJieTa eBpomelcKoro CeMeHHOrO MpoOHCxoxKeHHA, MpoKs- 
pacTaloulMMH Ha IJlaHTalluu, pacnoJlox*xenHol B CepeOpsHoGopceKom JecHvyuecTBe 
Mucruryta seca AH CCCP. Ipo6st kopueli 6panucb B Mone — aBrycte 1956 r. 
M (uKCHpoBasHch B 70% crupTe. 

Kaxkat KOpneBast MOUKa XapaKTepH30BaJlacb CepHeli aHaTOMHYecKH HC- 
CJl€MOBAHHbIX MON€peCYHbIX Cpe30B, KOTOpble Leach Ha pasJIMUHbIX cTporo 
ONpeAeJICHHbIX paccCTOAHUAX OT Kona KopHedi I, II, II] m IVnopaykos. Kopnamu 


I nopsqKa B HacTOALeM HCCleOBaHHM HMCHYIOTCA POCTOBble H COcyuIMe KOPHH, 
KOTOpble, OOLMHO, MpHHATO CUHTaTb KOPHAMM MocJeqHero nopssKa. Leseco- | 
oOpasHOCTb STOrO Ip M3yYeHHM aKTUBHOM YacTH KOpHeBOH CHCTeMbI XOpollo| 


nokasana JI. H. 3ryposckoli (*). Bcero mpocmorpeno no 3—4 pocToBbIx H Co-| 
CyWMX KopHA y 30 pacrenui, 7. e. Gosee 100 KopHeit. Cpesb KopHeli Zemasuce | 
OpuTBol oT pyKH. PyTToBMecTHJIMINa BbIAeIAJIMCh IyTeM OK palllMBaHHA HX pacr-| 


BOPOM Hola B HoHcToM Kasuu. Jlix stTOro Cpe3bl BbIep2KUBAJHCh B pacrBope} 


Tak Kak no Mepe CTapeHux J1z000ro KOpPHA Hayhnaerca IIpoOKoBeHHe SK3OJEPMBI | 
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He MeHee 2 4ac., a 3aTeM MpoMbIBaIHcb 8% pacTBopoM runocysbuta (?,°). | 


Puc. 1. Cxematuueckoe u306paxkenne (/) 4 MHkpodotorpadnu (2—S) nonepeunblX cpe30B KOpHA 
OepeckyleTa eBponelickoro. / uv 2 — KkopeHb | nopsykKa; paccroAHHe OT KOHUWa KOpHA 2 cM; 
KJICTKH, 3aMOJIHCHHbIe TyTTOH (YepHble), B WeEHTPaJIbHOM UWHJIHHApe ; 3 — kopeHb I| nopsyKa; 
paccToAHHe OT KOHIa KOpHA 3,5 CM; PyTTOBMeCTHAMUa B WeHTpambHOM WHaHHApe; 4 H 5 — 
Kopeub I] nopsyka; KIeTKH C ryTTOH B WEHTPaJIbHOM WHHHApe; XOPOWO BHAHbI yuacTKH NepBuy- 
HOH ApeBecuubl (e); 6 — Kopeub II nopayKa; nepexoy OT NepBHYHOrO KO BTOPHYHOMY CTPOeHHIO; 
JIMHa «Ayr» TYTTOBMECTHJIMIL 3AMe€THO YBEIHYHNACb; Ppa3HUYHMbI OTIEbHbIe KETKH, 3ano- 
HeHHble ryTTOH; 7 — Kopeub II] nopsyqkKa; KeTKH, 3aNO/HeEHHbIe ryTTOH, OOpa3soBaH OKpyx- 
HocTb; & — Kopeub II] nopayka; crpoeHue BTopHyHoe, FYTTOBMECTHIMMAa BO BTOPHYHOH Kope 


\H, 7. 119, Ne 3, KuaseBa 


H SHAOEpMbI HM AOCTYM BOAbI H MHTATeJIbHbIX BELECTB B IeHTPaJIbHblii IMME Ap 
Mp COXpaHeHHH XAMSHECTOCOOHOCTH NepBHYHOM KOpbI (T. €. B KOPHAX mepBuU- 
HOFO CTPOeCHHA) OCYMECTBIAeTCH Yepes MpoNycKHble KeTKH, ocCTaroUlNeca 
HeONpOOKOBeBLIHMH,— TIpHHMMaJacb BO BHUMaHHe cTeneHh MpoOKOBeHUA cTe- 
HOK KJl€TOK STHX TKaHeH. C sTol WeJbiO Cpesbl OKpallMBasucb cyano III(°). 

Ha puc. | ano cxemaruyeckoe u306paxenne u MuKpobororpadun monepeu- 
HbIX Cp€30B KOpHa OepeckvieTa eBponelickoro I—IV nopsgKos. Ha puc. 2 yKa- 

3aHbl TE yYaCTKH KOPHA, Yepes KOTOPble AesiaMcb cpesbl. 

Muxkpogororpahun 2—5, mpeycraBsiennble na puc. 1, noKa3bIBaloT, YTO Kop- 
ui 1 u I] nopsqkoB uMeloT ABHO MepBHUHOe CTpoeHHe; MMelOTCsH XOPoOUloO pa3- 
JIMUMMbIe, XapakTepHble JIA KOpHel NepBuYHOrO cTpoeHHA 
J060ro pacTeHus, NepBHYHad Kopa NM WeuTpabupili 1WH- 
JIMHp. 

IleppuuHas Kopa y KopHeii 6epecksera eBpomelicKoro co- 
CTOHT H3 Hapy2XHOrO CJIOA KJeTOK — 9nHOJIeMbl C KOpPHEeBBI- 
MH BOJIOCKaMH HJM Oe3 HHX (a), 9K302epMbI (6), ‘KJIeTOK 
CpeQHHHBIX CJl0eB NepBHYHOH Kopbl (6) 3HoepMbt (2). Kerk bom 
STIMOJIeMbI MIOTHO IpW2KaTbl Apyr kK Apyry. Oxnu ropasqo 
MeJIb¥e KJIETOK OCTA@JIbHBIX CJIO€B MepBHYHOM Kopbl. Omu- 


bem 


OuleMy MOACTHIaeT SK3O0JlepMa, COCTOAMaA M3 LOBOJIbHO Kpyn- ae 
HbIX KJI€ETOK, BbITHHYTHIX B pajlMaJIbHOM HalpaBsieHuH. Iloy . 
9K30epMOK HaxosuTca 4—8 cJloeB KJleTOK CpeMHHHOW Kopp. ra 


HanOoubuinMu M0 BeHUHHe ABJAIOTCA KleTKH 2—3-ro (cuHTaa 
OT 9K30JepMbI) CJloeB KsleTOK. KuaerKH cpeXWMHHbIX CJIOeB 
KOPbl He OOpasyIOT M€XKKJIeTHHKOB. CaMbIM BHYTPeHHEM CJIO- 
€M Il€pBHYHOH KOpbI ABJIAeTCA 9HWOMepMa. Ha cpese, cilelaH- Puc. 2. Cxema 
HOM Ha paCCTOAHHH 2 CM OT KOHUNKA KOPHA, B WeHTPaJIbHOM IM- KopHa c ykKasa- 
JMHpe yKe BHAHa TepBuYHad ApeBecHHa — Be rpynmbl co- pa ae 
CYNOB, paCNOJIO*KeHHbIX pyr MpOTHB Apyra. peri Sins 

Mexjly KCHJICMHBIMH rpynnaMH HaxoATCA aJleMeHTbI Mep- 

BHUHOrO JyOa, CpelM KJleToK KOTOporo Bcerya C MOMeHTa OOocOOuIeHHA Nep- 
BHYHOH KCHJIeMbI H @JIOSMbI pacMoJlaraloTcs KJIeTKH, 3amouHenHble ryTrou. IIpu 
3TOM HeEOOXOAHMO OTMETHTb, 4TO Ha Cpe3ax, CJeJIaHHbIX B HeMocpeCTBeHHOH 
6IM30CTH OT KOHYHKa KopHA (pvc. 1, 2—d), oTeNbHbIe TyTTOBMeCTHJMMA, 
uMelollwe BO BTOPH4HOHK Kope XapakTepHy!o (OpMY «KUMPMMYHKOB», pa3JIMYHTb 
TPYQHO. OTH yuaCTKH BbITIALAT KaK CKOMJICHHe KJIeTOK B BHJle CIJIOWHbIX «Ayr», 
a He OTJCbHBIX KJIeETOK, 3aMOJIHeHHbIX ryTToH. Mx coflep*kuMoe oKpaluMBaercs 
OOM B HOJHCTOM KaJIHH B YepHbI UBeT M He OOecIBeyMBaeTCA THMOcyJbpu- 
ToM. A 93TO, KaK H3BeCTHO, ABJIAETCA KaueCTBCHHOH peakUMeH Ha MpHCyTCTBHe 
ryTtpl. Ilo Mepe yZaJieHHA OT KOHYMKa KOPHA paCCTOAHHA MexkLy KJeTKaMy, 
3aNOJIHCHHbIMH FyTTOH, yBeM4UMBAaIOTCA, AIMHa Ayr Take Bospactaer. Ha cpe- 
3aX, C/eJIaHHbIX Ha paccTosAHuH 6 u 8 cM oT Kona KopHs (puc. 1, 6 U7), ye 
XOPOLIO pa3HUMMbI OTIeJbHbIe BMeCTHIMia. XapaKTepHo pa3MellleHve Mmpo- 
MYCKHbIX KJIeTOK 9HAOepMbl. Ou pacnovowenbl JByMA TpynnaMH MpoTHB 
rpynm mepBuyHot ApeBecuunl. IIponyckuble KJleTKH 3aMeTHO MeJIbYe OCTAJIb- 
HbIX KJIeTOK SHJOJepMb!. 

Ha mepBom 43 2THx cpesoB (puc. 1, 6) BUeH Nepexof OT MepBHYHOTO KO 
BTOPHYHOMY CTpoeHMIO KopHA. JiBe oTfeJbHble Tpynlbl CocyoB, KoTOpbie Ha- 
6OWaMCbh Ha BCeX MIpeMbIAyUMx cpesax, CMJIMCb, OOpasoBaB durypy, Hano- 
MHHaroulyio aumunc. Mexay cocyqaMu pacnosaraiorcd KJleTKM CepIeBHHHON 
MapeHXHMbl, 3allOJiHeHHble KpaxMaJiom. IleppuyHan Kopa Ha¥asa AePopMupo- 
BaTeca. HapyxKHble CTeHKH 9IHOJIEMbI CHJIbHO yTosMeHbI. Ha Bcio 9HLOsepmy 
oOHapyxkeHa OfHa MponyckHad KuJleTKa. CileQOBaTeJIbHO, BCaCbIBAHHe OYeHb 
3aTPYMHeHO, HO BCe 2Ke KOpeHb eile CNOCOOeH BbINOJHATH STH PYHKILMH. 

Jinuua [yr c PyTTOBMeCTHJIMDaMH 3HaYHTEJIbHO yBeHUNACb, a Ha Cpese, 
yasIeHHOM OT KOHIa KopHaA Ha 8cm (puc. 1,7), MyM COMKHY,INCb, o0pa30BaB 
OKPY2KHOCTb U3 KJeTOK C TyTTOH. Secb yxKe FyTTOBMeCTHJMUa HAXOAATCA BO 
Bropvunol Kope. Ha puc. 1,8 qana Mukpodotorpadus cpesa KOpHA BTOPH4HOrO 
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cTpoeHhs. Sto oOpluHad KapTHHa TYTTOBMeCTHJIHUL, HMeIOULMX (POPMy “KHPIIN- 
YHKOB», KOTOPble paciosox*Kenbl B syOe. ; 
CieOBaTeJIbHO, MECTOM MOABJICHHA TYTTHI ABJIAeTCH WEHTPaJIbHbI WHIAHAp, 
re ryTTa 3anoJHAeT KJeTKH, pacoJIo*KenHble OKOJO WI Me*KAy KJIeETOK Nep- 
BuuHOrO Jy6a. Hamnune ryTTbl H B KOPHAX NepBHYHOrO, HW B KOPHAX BTOPHu- 
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Puc. 3. KopHu 6epeckera espomelickoro. / — KopHeBad MOUKa, OTXO/MBIUIAA 
OT KOpHA uYeTBepToro MopsyKa: J — poctospie Kopuu, JJ — cocymue KopuHn, 
//] — mpopoysuywe KopHu; 2 u 4 — Ty4KH pocToBbIX KopHeli, oO6pa30BaBlIMeca 
mocae OOpesaHHA KOpHA; 3 — CocylMe KOPHH; BUAHbI 30HbI KOPHEBbIX BOJIOCKOB 


HOrO CTpOeHHA oKa3blBaeT, YTO TYTTa — HeNpeMeHHbIi MpokyKT OOMena Be- 
mlecTB OepecksleTa. PasmemlenHe NepBHYHbIX MpOBOAAUIHX MyTell HU KweTOK ¢c 
ryTTOH, KOTOpble MbI BHeJM Ha Cpesax KopHeli GepecKseTa eBponelicKoro, 
COBepIICHHO CXOAHO C TeM, ¥TO HaOJiOJaeTcCA B WeHTpasIbHOM UMJMHApe nep- 
BHYHbIX KOpHeH KoK-carpisa (“), mpuuem A. A. TIpoxodpes pasinuaer nepBiunyio 
MJledHYIO CHCTeMy, OOpasylollylocA B KOpHAX MepBHUHOTO CTpoeHHsA, HU BTO- 
pHuHylo, KoTOpad XapakTepHa JIA KOpnel BTOpH4HOrO cTpoeHHA. 

Takum o0pa30M, BbIACHHJ0Cb, YTO KOPHM Gepecksteta eBpomelcKoro TMepBo- 
PO, BTOporo, a HNOrAa HM TpeTbero MOPAAKOB MMeIT NepBHYHOE CTpoenHe. Culeyo- 
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BaTeJbHO, Py HKIMIO BCACbIBaHHA MOLYT BbINOJHATH KOPHH MepBbIXTPeX MOPAAKOB. 
B TO Ke BpeMA H3BeCTHO, YTO y KJleHa, COCHBI Wy6a COCyILHMH KOPHSMH AB- 
JAIOTCH TOJIbKO KOPHH MepBoro MopsAyKa, a y ACeHA — KOPHM MepBbIX ABYX 
NOpAKOB (4). 

PocToBbiMu y OepeckJleTa eBporelicKOro ABJIAIOTCA KOPHH TepBoro nopAaAyKa. 
OTJIMUNTb POCTOBLIe KOPHH OT CocymMX y GepecKsera NouTH BCerfa JerKo. 
Y nepBbix HaMeTp 3aMeTHO OouIbUle, KpOMe TOFO, OHH HMeIOT BOMAHUCTO-GeubIE 
WBeT, a Cocylive — MOJIOUHO-OeuIbIi. 

Ha puc. 3, / mpeycraBnena KopHeBad MO¥Ka, Ha KOTOpOH MOXKHO BUeTb 
Kak poctosble (/), Tak H cocyue (//) KopHH. Sta MouKa oTxojuia oT Kopua IV 
mopaqka. KopHeBad cucTremMa pacTreHua, y KOTOporo B3ATa JaHHadt MouKa, 
WuMesia 12 nofoOHbIxX MoueK. 

B cayyae oOpesaHua KopHeli, uTO HaOmIOJaeTCA Mp KYJIbTHBALHH MexKy- 
paqWH KYJbTyp OepecKJieTa, YacTO OKOJIO MecTa cpesa OOpasyerca Webi 
MY4OK MOJIOAbIX POCTOBbIX KopHeli (prc. 3,2 u 4). MakcuMasIbHad AMHa pocTo- 
BbIX KOPHeH K KOHILY Max JocTuravia 2,2 cm (puc. 3,4), K cepeqHHe uioua 9,5 cm 
(puc. 3, 4 6). Tlo-BuquMomy, O6HIbHbIe OKA, KOTOpbIe ObIIH B HOHE — HIO- 
Jie 1956 r., CnocoOcTBOBasIH YCHJIEHHOMY POCTY POCTOBbIX KOpHeli. 

Ha puc. 3,3 mpedcTaBseHbl cocyilve KOpHH. 

¥Y Oepecksleta eBponelickoro KOpHeBble BOJIOCKH pacioJlaralorcsA Ha NOBepx- 
HOCTH KOpHeH pocToBbix Hw cocyuHx I, II u II] nopsgKos. XapaktepHo pa3- 
MeleHHe KOPHEBbIX BOJIOCKOB 30HAMH Ha pa3JIMYHOM paCCTOAHHH OT KOHLa 
KopHa. JI. H. SryposcKkasa (*) HaOsofasa MepHOXHUHOCTh B pacmovJloxKeHHu 
KOPHEBbIX BOJIOCKOB y ACeHA HW KJleHa. Ona OObACHAJIa 9TO ABJIeHHe M60 Me- 
pepbIBaMH pocTa CaMoro COCylero KOpHA, HOO OTCYTCTBHeM YCJIOBHH JIA 06- 
pa3OBaHHA KOpHeBbIX BOJIOCKOB B TOT HJIM HHO Mepvos pocta Kopua. Ilo-Bu- 
J[MMOMY, 9THM 2K MOXKHO OOSACHHTb HM MepHOMYHOCTS B paciOJIOKeHHH Kop- 
H€BbIX BOJIOCKOB Ha NOBepXHOCTH KopHel GepecksieTa eBpomeHcKoro. 

BuBpop. 1. lytra uMeetcs Bo Bcex KOpHAX OepeckKJIeTa eBpomehckKoro. 
B KopHAX NepBHYHOrO CTpoeHHA TyTTa HaXOHTCA B WeHTpaJIbHOM IWHJIMHpe, 
OKOJIO HH MexKYy KJleroK nmepBuyHoro sy6a. Hasnune ryTTbl He TOJIbKO B KOPHAX 
BTOPHUHOrO, HO HB KOPHAX NepBHYHOrO CTPOeHHA TOBOPHT O TOM, YTO ryTTa — 
HeMpeMeHHbIN MpowyKT OOmMeHa BellecTB OepecKJleTa, HakalJIMBalOWHcA B 
OoubIIeM JIM MeHbINeM KOJIMYeCTBe B KOPHAX JOOCrO BOSpacTa, HauHHaA C 
caMoro paHHero. : 

2. Llemecoo6pa3Ho pa3IMuaTbh NepBHYHYIO H BTOpHuHy}!o CHCTeMy TYTTOBMe- 
cruium. IleppuuHad cHcTeMa ryTTOBMeCTHJIMUL NpHcyula KOpHAM NepBHuHOro 
CTPOeHHA (KJeTKH, 3aMOJIHeHHble FyTTOH, HaXOMATCA B WeHTpaJIbHOM WH IMHApe), 
BTOpH¥YHad — KOPHAM BTOPHYHOFO CTPOeHHA (FYTTOBMECTHJIMULa paciosO*KeHbl 
B wy6e). 

3. Y OepeckeTa eBpomelickoro (pyHKWHIO BCaCbIBAHWA BbINOJIHAIOT KOPHA 
TlepBbIX J[ByX, a HHOrAa WH Tpex MOpAKOB. 


Vucrutyt seca IJocrynuso 
AxkayemuH Hayk CCCP 2 XI 1957 


IMTHPOBAHHASA JIMTEPATYPA 


1 A. H. WlatrepuuKkosa, COopn. tp. MWentp. nayyHo-ncca. unct. secu. xo3., 1938, 
ctp. 135. #%P. ® Kygawmesa, Hospi metox onpezenenua ryTToHocHocTH Gepecksera, 
M— V1., 1949. /2H. Tie Kpacyauu, Tp. Huern -meca AH “CCCP, -11, 37 (1953). 
431. H. 3ryposBseKkas, Anatomo-du3snosoruyeckve UCCefOBaHHA BCACHIBAIOUeH YacTH 
KOPHEBbIX CHCTEM JIPpeBECHBIX MoOsMesalHTHBIX Mopos, ABTopeepaT KaHAMMaTCKOK AMCcepTalh 
Vucer. meca AH CCCP, 1955. 5 JI. A. WMapauos, AnaTomux pacTeHHH, JI.;° 1989. 
6B. ® PasgopcKui, Anatomunx pacrenni, M., 1949. GIN, IN, JD Gi OW) 7519 13, 
Jlokanusalns, oOpazoBaHHe u cocTosHHe Kayyyka B pacrenusx, H3n. AH CCCP, 1948. 


605 


Jlokxaye Akagemuu nayk CCCP 
1958. Tom 119, Ne 3 


@H3HOJIOLH A PACTEHHH 


10. K. KYJ3HH u H. A. MAKOJI3EBA 


COJEP)KAHHE WH AHHAMHKA PACTBOPHMbIX YIJIEBOXOB 
B OPFAHAX BETETATHBHOFO PASMHO)KEHHA TOPUAKA 
PO3OBOrO (ACROPTILON PICRIS CAM) 


(ITpedcmaeaexo axademukom A. JI. Kypcanoeoim 20 XII 1957) 


Topyak po3oBbiit ABJIAeTCH OMHHM H3 HawOouJiee 3JIOCTHBIX MpecTaBHTevielt 
COpHOH dJlopbl HM BCTpeyaeTca B pAMe IOXKHbIX WH 1OPO-BOCTOUHIX OOJIacTeli 
GCCRiG). | 

TlocrarouHo adcbeKTHBHbIX Mep OopbObl C STHM COPHAKOM TloKa ellie He pas- | 
paOotano. IJ[pumMensioumecs crocoObl noflaBJieHHA Topyaka, OCHOBaHHBbIe Ha 
UCTOM[CHHU OpraHOB BereTaTHBHOrO pa3MHOXKeHHA COPHAKA MYTeM CHCTeMaTH- | 
yeCKOFO YHHYTOKeHHA Has3eMHOH YaCTH pacCTeHHH B NapoBoM Moe (7 "), He | 
Bcera aor MOJIOMKUTEIbHbIE pe3yJIbTATHI. 

Ja ycoBeplieHCTBOBaHHA MeTOLOB OopbObl C ropyakKOM HeEOOXOAHMO 3HAaTb 
colep2kaHve HW HHaMHKY paCTBOpHMbIX YIvieBOOB HW Apyrux opraHHuecKUx co- 
e\MH€HHH B OpraHaX ero BereTaTHBHOrO pa3MHOKeHHA. B mHTepatype TakHe 
JaHHbIe OTCYTCTBYIOT. 

CBov HcCJieqOBaHUA MbI NpOBOAHIH B YCJOBHAX NoeBoro onbITa Tennyeckoli 
ONbITHOH cTaHuMH (XepcoucKad 061.) B 1955—1956 rr. B ceqyIoulMx BapyaH- 
tax: 1) yyacrok 6e3 oOpa6oTKH B rok HCcCJeqoBaHHA; 2) NapoBoli y4acToK Cc 
oObluHOK oOpa6orKol; 3) MapoBol yyacTOK, Ha KOTOPOM CHCTeMaTHYeCKH po- 
BOMMJIOCb =YHHYTOKEHHE MOABAIONIMXCA PO3eTOK Topuaka. 

Kopi ropyaka nocJie ObilcTpoH OTMbIBKH OT 3eMJIH rpy6o H3MesbuaJHCb 
HM (MKcHpoBaJMCbh NapoM C MOCJeLYIOWWMM NOACyWMBaHHeM Np TemMepaType 
50—55°. AnasM3 KopHeli MpoBosHuica no cxeme Kus3eia. Caxapa ompeyenasuch 
mo MeTody Beprpaua. . | 


Ta6auna i 


Conep>kanhe paCTBOpHMbIX yrJIeBOJOB B KOPHAX TropyaKa (yuacToK 6e3 
o6pa6orkKH) B MHJIJIMNrpaMMaX Ha rpaMM KOpHelt | 


Caxapa cnupTosolt 
ELIE 29 BoyopacrBo- Bcero 
Bpemsi orGopa mpos PHMBIe ryOKO- | PacCTBOPHMbIxX 
no ata Sich rrand a dpyKkTo3aHbl yrIeBOROB 
27 IV (Hauano BereTauuy ) Dea 17,04 7,40 24,46 
28 VI 4,1 62,50 32,16 94,66 
FEDS aa) 08,85 85,06 143,91 


Topuak posoBbili HakallJIMBaeT B MOJ3eMHbIX OpfaHaX 3HaUHTeJIbHOe KOVJIN- | 
YeCTBO YIIeBOLOB, MepeXOMAUIMX B CMMPTOBY1O H TOpAYy!IO BOAHY!O BbITAKKH. 
Kpaxmasl orcyrcrsyer. KouMuecTBo H COOTHOMIeHHe paCTBOpHMbIX YIieBoOB | 
B KOPHAX Topyaka HeMOCTOAHHO H 3aBHCUT OT BpeMeHH rola (Tabu. 1). 

OTHOCHTEJIbHOe KOJIMYeCTBO paCTBOPHMbIX YIJIeBOAOB HeCKOMbKO BoOspac- | 


raeT 10 Mepe yrsyOJleHHaA KOpHel. O pacnpeyemeHHH pacTBOpHMBbIX yrvJieBo- 
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OB B 3aBMCHMOCTH OT PJIYOHHI OTOOpa OOpasiloB KOpHeli MOIKHO CYAUTb 0 


JAHHbIM, TIPHBeeHHbIM B TAO. 2 


Paonmunma 2 


Conep>xkaHHe PaCTBOPHMbIX YruIeBOJOB B KOPHAX ropyaka H3 MaxOTHOFO 
HM MOLMaxoTHOrO TOPH3OHTOB HeoOpaOoTaHHOrTO yuacTKa B MHJIAHTpamMMax 
Ha rpaMM KopHett 


1955 r. 
Tay6una oTCopa r oe 
npooO KopHeli B cM 26 V 30 Vill | 12 XY} BereTalluu 
0—20 24,32 47,77 Silnee 78,66 
20—40 26,35 68,75 160,55 133,33 
40—60 90,78 73,88 173,88 180,50 


OOpaiaetT Ha CeOA BHUMaHHE 
BbICOKOe COJepxKaHHe pacTBOpH- 4, 
MBIX YIJIEBOJOB B MOJ3eMHBIX Op- 
raHaxX Tropuaka paHHelt BecHOH 
(1956 r.), Ho Havana Bereraunu. “YP 
B oOpa3yax KopHel u3 Oouiee 
rulyOOKUX CIOeB MOUBbI, OTOOpaH- 
HbIX B 1956 r. Wo Hauasia BereTa- 
IMM, Coflepx%KaHve paCTBOPHMbIX ek 
yIJIeBOLOB Tak}Ke OKa3aJlOCb BeCb- 


Ma BbICOKHM: 60—80 cm 175,4 mr, 
80—100 cm 217,80 mr, 100— 
120 cm 250,60 mr (B Mepecuete Ha 
ruioKo3y ua | r aOcouoTHO CyxXHx 
KopHel). Pe3yJbTaTbl STHX aHa- 


0 F H 
27V 26V 17 26M) 12 2600 100 SOW 22K 27% 12H 


Puc. 1. J[MHamuka cogep%kaHHsa pacTBOpHMBIX yr- 
JIEBOOB 
ctoK Ne 1; 2— yuactox Ne 2; 3 — yuacrox Ne 3 


B KOpHAX TropyaKka (1955 r.). 1 — yya- 


JIM30B B H3BeCTHOH CTeMeHH OObACHAIOT Npwunny BbICOKOH 2KH3HEHHOCTH ropua- 
Ka, CMOCOOHOCTb ero CO3faBaTb HaSeCMHble Oplaubl Jake IIpH BecbMa rury60- 


Ta6aunua 3 


XuMuYeCKHH COcTaB KOpHeH Topyaka, OTOOPaHHbIx 
12 XI B mpoueHTax Ha aOcoJIIOTHO Cyxoe 


KOH Nofpe3sKe KOpHeH, a TakKxe 
yKa3bIBaloT Ha XOpolllee COepexe- 
HMe yIrJleBoLOB paCTeHHAMH B Te- 
yeHHe 3HMbI. 


Sasa: Boulbuloe BuIMAHHe OKa3bIBaloT 
Z g Ha THHAMUKY HaKOMJICHHA pacTBo- 
Sia aye PUMbIX yIIeBOMOB B KOpHAX Fop- 
Be naa Ee : yakKa IipHembl OOpaOoTKH sacopeH- 
= Benox | Kup | Fa,| & | “°"? oro yyacrka. Ha yuacrke 6e3 
So see) & oOpa6oTKH (pc. 1) pesko Bbipa- 
ae Bee | se YKeHbI IBA MAKCHMYMAa HaKOMNVJIeHHA 
PpaCTBOPHMBIX YTsIeBOLOB B Kop- 
Yuactok 6e3 o6pasoTKu HAX, OTOOPaHHBIX Ha TwyOuHe 
760 50,0 | 3.94 | 2°349129.137| 11.84] 2/734 OCOPasoBanHaA MloqoB, BTOpol k 
MOMeHTY YXOJa pacTeHHH B 3HMY. 
YuacTok c cucTeMaTHYeCcKon O6nmHan OOpa6oTKa Napa no- 
BOE ee ot a8 JaBsAeT Mpollecc HaKOMJeHuA yr- 

0—20| 70,0 | 4,09 | 0,820/14,854| 7,32| 2,919  JeBOOB. 
20—40] 63,7 | 4,26 | 1,080/18,358] 9,46) 3,142 CuctemaTuyecKoe YHHUTOKe- 

AO=60 Gly 2a a4 Sone 2419164) MONGSIE2ES7 7 


HHe MOABJAIOULUXCA poseTOK Top- 
yaKa Ha TIPOTAXeHHH OHOLO Be- 


reTalHOHHOFO MepHosa MpHBOAMT K pe3KOMY YMeHbIIeHHIO COfepxKanHA pacr- 
BOPHMbIX YIJIeBOMOB B KOPHAX, HO BCe Ke He AO MOWHOTO UX HCTOULEHHA. 


IIpopeqenve cucTemaTHueckoli 


o6pa6oTkKu 


3aCOPeHHbIX YUAaACTKOB OKa3bl- 
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BaeT TaK?Ke BJIMAHHe Ha CofepKaHve Apyrhx opranhyecKHX COeMMHeEHHH B KoOp- 
HAX Topdaka (TaOu. 3). 

O6pailaer Ha ceOA BHHMAHHe TO, UTO pH CHCTeMaTHYeCKOH OOpaboTKe yua- 
cTKa 6oulee 3aMeTHO YMeHbIlaeTCA COflepKanhe CYXHX BelecTB, YrsIeBOAOB U 
pyrux CoeMHeHH B CaMoi BepXHel YacTH KopHeH. B Oosee rayOokoH uacTH 
KopHelt (40—60 cm H, N0-BHuMomy, rvlyOxKe) coxpaHsAeTcaA ocraTouHoe KOJIN- 
yeCTRO CYXHX BelleCTB, B TOM YHCJIe H PpaCTBOPHMbIX yIJIeBOJOB. 

Tlowyuennble 1aHHble aHaJIH30B NOATBepKAaloT, YTO CHCcTeMaTHYeCKas OOpa- 
OoTKa MovleH, Bedyilat K YHHYTOKeHHIO MOABJAIOWIMXCA poseTOK Tropyaka, 
MOKeT ObITb MOCTATOUHO S/PPeKTHBHbIM CpeCTBOM OopbObl C STHM COPHAKOM. 
B To Ke BpeMA NpHBeeHHble JaHHble NOKa3bIBalvT, ITO OHOJIETHAA, axKe BeECbMa 
MHT€HCHBHaA OOpadoTKa MOUBbI elle He MpHBOMUMT K NOJIHOMY HCTOULeHHIO MoL- 
3SeMHbIX OpraHOB ropyaka. 


Bcecoro3Hblii Hay4HO-HCCJIeNOBaTeJIbCKHH Tlocrynusio 
HHCTHTYT KYKYPYy3bl 1 III 1957 


Bcecoro3HOH akajl@MHH Ce/IbCKOXO3HHCTBEHHbIX 
Hayk uM. B. HW. Jlenuna 


LWMTHPOBAHHAS JIUTEPATYPA 


1 Copupie pactenua CCCP, 4, M3a. AH CCCP, 1935. ? Byppauu YPCP, 3axogu 6opots- 
6u 3 HuMuH i imtocTpoBaHHl ix BusHauHHK, Kuis, 1937. % C. A. Kort, KapanTunupie copHpe 
pacteHua u 6opb6a c HuMH, M., 1953. 4M. M. TopaxucpKxun, A. T. Ytrexin, Tipyax 
i 6oporb6a 3 HUM, Kuis—Xapxis, 1948. ° B.C. Ky3Heuos, Topyax u 6opp6a c HMM, 
Cumdeponoub, 1947. § O.1.CokxonmoBcbkuik, Bich. AH YPCP, Ne4 (1949). 7 ALT. 
CyauMma, O aAMKBHZaUHH 3aCcOopeHHA TOPpYaKOM MOeBLIX CeBOOOOPOTOB B IOXKHBIX paloHax 
Xepcouckolt o6actu, AsTopedbepaT AuccepTalun, XapbKOBCKHH CebxXO3. UHCT., 1955. 
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Jornagp Akanemun Hayk CCCP 
1958. Tom 119, Ne 3 


300J1IOr HA 


K. A. BOPOBbEB 


K BHOJIOTHH PASMHO)KEHHA HEKOTOPbIX TIPEACTABHTEJIEM 
APKTHYECKOM WH AMEPHKAHCKOM OPHHTO®AYHDI 
B CEBEPO-BOCTOUHOH AKYTHH 


(ITpedcmaeaexo axademuxom K. H. Cxpabuxoim 2 1 1958) 


Becuolt uw sletom 1957 r. B leJaX H3yYeHHA OpHHTOayHbI TYHApI CeBepo- 
BOCTOUHOH AKYTHH MHOW OblJa OCYULeCTBJeHa 9KCMELUUMA, OXBATHBINAA OOJIbILYIO 
| Tepputoputo Huxue-KowimcKoro paliona — oT HH30BbeB p. Koupimbl Ha BOC- 
Toke Jo p. Uykoubeli Ha samaye. M3yuenve ceBepo-BocTrouHol TyHApHl mpen- 
| CTaBJIAeT OOJIbINOH SooreorpaduyecKHH MHTepec, HOO 9TOT TpyAHOROCTYNHBIM 
pation Bocrounoh Asuu Jo cux nop sABAAICH <6ebIM MATHOM> Ha (cbayHUcTH- 
yeckoH KapTe CopetcKoro Corsa. 

OcnoBHbie paOoTbl HallM MpovcXo_MH B TYHZpe MO HM%KHeMy TeyeHHIO 
p. KoupbKosolt, y 70° c. uw. (B 150 km k ceBepo-3anany or ToxoycKka). Hecmor- 
pa Ha CTOJIb BbICOKHe IWHpoOTbl, OpHHTOJorMuecKan cayHa uccJieqyemol Hamu 
| TYHJpbl OKa3aJlacb BecbMa OoraTol H CBoeoOpasHon. Mb HalliM 3fecb 60 BuyoB 
'MITHIU, W3 KoTOpbIX 31 BH BeCbMa XapaKTepeH JIA OpHUTOPayHbl TYHApHl. 
Cpequ coOpaHHoro MatTepHaJia ocoObl MHTepec MpescTaBsIAloT KaHayicKve 
| Ky paBJi H amepuKaHCKHe OeKacoBHHbIe BEpeTeEHHHKH, BMepBble HalieHHble Ha 
—THesoBbe B SKyTHH. OTH BHbI, WIHPOKO pacipocTpaHeHHble B CeBepHOH YacTH 
-aMeplKaHcKoro MaTepHKa, B CoBeTcKom Corse OpblIH HalieHbl WO CHX Top Ha 
THe3loBbe IHiWIb Ha UyKorkKe. Haxowenve KanaCKux KypaBJieli H OekacoBuy- 

HbIX BepeTeHHHKOB B TYHApe SKYTHH 3Ha4HTeJIbHO paCWIMpAeT Ha 3anay UX 
apeaJl HW MpecTaBsseT Oo/bWOH sooreorpaduyecKuH HuHTepec. 
Hwxe ussiaraetcad HanOoslee MHTepecHbIM dakTHYeCKHH MaTepHaJl, CoOpane 


HbIM HaMH B KospimcKol TyHpe B 1957 r. 


Soulla te fia sue | Geran Pialie 


Vis tpex BuyoB rar, Hacessiomux Kovbimckyio TyHApy, CHOupcKaa rara 
caMad MaslouucJieHHad. Ona HaceldeT JIMIIb MpHMopcKylO YaCTb TYHJDHI. 

Y camua, qoOniroro 12 VJ, cemennuku umes 18 MM AMuHBI. Bec raru 730 r. 

23 VI B mpuMmopcKol TyHApe, B HH30Bbe p. KonbKosoi, MHOIO OblJIO Hali- 
JleHo Ha Oepery o3epa, Ha paccTosHuM | M oT BOB, MexKAy ABYMA NOJyCrHHB- 
IWHMH CTBOJIaMH MwlaBHuKa, rHe3z0 Somateria stelleri. CrenKu rue3qa Onlin 
OOHJIbHO BbIJIOXKEeHbI YEPHbIM MYXOM HaCHKHBAIOMel NTH! M HeOOJIbIIMM KOJIH- 
YeCTBOM CyXxol TpaBbl. J[Ho JoTOUKa BEIIOx*KeHO Tpyxol. Pasmep siorouKa 10,0 x 
«x 15,5 cm. B rue3qe OblJIo CeMb elle COBepIIeHHO He HaCH2KeCHHbIX AIL. Pas- 
Mep sau: 58,8 x 42,1; 59,5 x 42,6; 59,6 x 43,0; 60,7 x 42,0; 61,0 x 42,3; 
61,0 x 42,9; 64,3 x 40,9 mM. 


Gris canacaensis L. 


KanalcKwii 2KypaBJb — Oa W3 MHTepecHeIMHX MOHX HaxofOK B TYHIpe 
cepepo-BocTouHol AkyTuu. Kak noKa3aJiM UcceqOBanwA, OH ABJIACTCH OObIKHO- 
BCHHbIM PHC3MIMMCA BHAOMBTYHApe 0 HuxKHemMy TeyeHnuIo p. UyKoubelt (70 
c. w.) Hwxue-KombimcKoro palioua. 

MnorouncsenHbie onpocubie CBeeHHA, KOTOpble MHE YaJIOCb CoOpaTb oT 
MeCTHbIX OXOTHHKOB HM OJI@EHEBOJOB, O paclipocTpaHeHHM KaHaNCKOrO KypaBJA, 
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MoKa3bIBaloT, YTO STOT BUA BCTpevaeTcA Ha THe3SOBbe K 3allay AO HH30BbeB 
p. Anasen. B rynpe, mpuseratoujelt k MugurupKe, ero y2Ke HeT. IIo p. Uyko- 
ypeli KaHajicKHe XKypaBJIH HaCeJAIOT XOJIMHCTYIO UaCTb NPHMOPCKOH TYHApbl, 
V300HJIYIONLY!O O3epaMH HM GosloTaMH. XOJIMMCTHIM pesbed—) MECTHOCTH ABJIAeTCA, 
10-BHJUMoMy, HeOOXOJMMBIM YCJIOBHeM JIA THe3qOBaHHsA STOO Bula, eM HU 
OODACHAeTCA OTCYTCTBHe KaHaycKUX %KypaBuieli B TyHApe Mo p. KonbKoBol, | 
a TakxKe B palione Hepmuubero osepa. B ormuune or AnadbipcKoro Kpaa, re 
6HOTONOM JaHHOTO Ba ABJIAeTCA KYCTAPHUKOBaA TYHApa, B CeBepo-BOCTOY- 
Holi AKyTHM KaHaycCKHl x%ypaBJIb HaceMeT AaPKTMYeCKY!O TpaBAHHCTY!IO TYH- 
Apy. S3yecb, y 70° c. Wl. KycTapHuK yxKe MOMHOCTHIO OTCYTCTBYET. 

Becuott 1957 r. KaHayicKue %KypaBaH OpltH oTMeyeHLI y IloxogcKa ua Koupi- 
me 4 V. B aTo BpeMsl 3eCb JlexKaJl elle CMOWIHOM CHeroBo NoKpoB. Muow mep- 
Bad MpovleTHad apa 9THX 2%*ypaBuielt HaOmoasacb y IloxoycKa 12 Ve 

B nepBbix uicyax WiOHA BTYHApe Mexyy p. UyKoubeli un Anaseet yxxe HaXO- 
mat ruHestla Grus canadensis, colepxamMe Bcergqa No Ba xa; 
BII€pBbIX UHCaX HIOJA MOABJIAIOTCA MTeHIUbI. 

Most neppast BcTpeva C BbIBOAKOM KaHayCKHX *KypaBJeH npousouia 5 VIL 
BO BpeMA TMepexola BepXOM Ha Jlowlaqsix cakTopuu CraHoBoi Ha p. TyKoubto. | 

Jlanquapr 3ecb COBepLIeHHO HHOU, YEMBTYHApe NO p. KOHbKOBOH; OH IIpes- | 
cTaBJIAeT COOOH CHJIbHO MepeceyeHHy!O MecTHOcTb. Osepa, oKpy2KeHHble 6o-| 
JOTaMH HW OOWMPHbIMH JIYTOBLIMHM MpOcTpaHCTBaMH, PacMOJIOX*KeHbl 3ecb cpedH | 
XOJIMOB (€OMbI), Ha CeBepHbIX CKJIOHAX KOTOPbIX JiexKaJl ele cuer. Ha noxo6- 
HOH JIyYroBHHe A MW BCTpeTHJ Napy KanayCKHX *KypaBJleH. OMH M3 HUX, M0-) 
BUAHMOMY CaMell, CTapasich OTBECTH OT NTeHWOB, C TPOMKHM KPHKOM Oefal B) 
60—70 m or Mens. Hao ormeTutTb, 4TO OKpacKa ONepeHHA wKypaBJA Obla LO- 
BOJIbHO ApKaA, pbl2xKeBaTo-KopwuneBan. Bropaad mTuia (caMKa) B 9TO BpeMs 
BllaJleKe YBOJMJIa NTeHWOB B CTOPOHy OT MeHA. 

Syecb %Ke A HaOMOMal, Kak JVJIMHHOXBOCTHIM MOMOPHHK Cc oKecTroueHvem 
HallajlaJl Ha %KypaBJieH, BepOATHO OTTOHAA UX OT CBOero THe3fa. 

8 VII, Onn3 p. UyKoubel, B HH3HHe y OAHOrO M3 O8ep, OKPyxKeHHOrO CO 
BCeX CTOPOH XOJIMaMH, A 3aCTaJI BbIBOJOK KaHaJICKHX *wypaBsJlel. Korgla A He 
OXKHaHHO NOABWJICA Ha BepIWHHe XOJIMa, %KypaBJIH (camel, H CaMKa) C KYpJIbI- 
KaHbeM CTaJiH OTOeraTb B pa3Hble CTOPOHBI. 

Mex]y HAMM A 3aMeTHJ JBYX MaJICHbKUX MKYpaBJIAT, KOTOPble 3aervin y 
KoueK H 3aTalvicb. 1 WoObil camila H B3AN NTenwos. Ilrentht HMeH pboKeBa- 
TO-KOPHUHeEBY!IO OKpaCky BepXHeH CTOPOHI HW OoKoB TeJia. MIM O6blIo, BepoxATHO, 
6—7 Hel, NpHuemM OHH H3 NTeHWOB OblI 3aMeTHO KpymHee Apyroro. B xe: 
JyKaxX y HAX OKa3aJIMCb MBOBbIe NOUKH HW XUTHHOBbIe OCTATKH XYKOB. | 

Hajlo oTMeTHTb, UTO Y LOOLITOTO MHOIO *KypaBJIA BeCbMa HHTeCHCMBHO Oba 
pasBuTa KOpHuHeBaA OKpacKa omepenuA. Or cBeTJIO-KOpHuneBOM Ha HMKHeh 
CTOpoHe TeJla MO TEMHO-KOPH4HEBOTO UM KallITaHOBOFO WBeTa Ha CMMHe, Mulede-: 
BbIX H BeEpXHHX KpOIOMWAX KpbiJia. [ruta smuana, Menasuch 7, 8 u 9 mepBocte- 
Me€HHbI€ MaXOBble Nepbs. 

Pasmep: ¢ KpbiJio 47,5 cM, pa3Max KpblJibep 172 cm, xBocr 20 cM, KJIOB OT! 
JOOHoro onepeHHA 9,4 cM. 

B xedlyAke TeMHast pacTHTeJIbHax Macca, KakHe-rO KJIYOHM M rpaBui. 

Uepes HecKoJIbKO Aueli # BCTPeTHJI elle BbIBOMOK KanaycKux XKypaBueli..| 
SaMeTHB MeHA, KYpPaBJH HavasM pacXoAMTbeA, MpHYeM CaMKa yBosHJac co-| 
Coll TITeHWLOB, a CaMell, NPHKUJLIBAACh NOAOUTHIM, CTapasics oOpaTuTb Ha ceOa 
BHHMaHHe H OTBJeub MCHA OT BbIBOAKa. Korya a, He OOpaiad Ha Hero GowbLule? 
BHHMaHUA, HallpaBuJicsh B CTOPOHY yaIABIelicA CaMKU, OH Tak2Ke MocweqoBal 
3a MHOH. 

Camell uMeJI Ooulee APKyIO KOPHYHEBYIO OKpacKy UM, KpoMe TOrO, OH OTVIH- 
yaJIcA Ooslee TPOMKHM ToJIOcoM. 

3a_Hefemo NOJIeBbIX HCCJeqOBaHH B TYHApe NO HHKHeMy TeyeHMIO p. Uy-} 
Koube A HaOMOJaJI HeCcKOJIbKO Map KawaCKUX x*KYypaBJell, 3 KoTOpEIxX 3—4 
Napbl Obl C BHIBOKaMH, a OCTaJIbHbIe xoJocTble. TlocsekHUx JerKO MOxKHO! 
ObIIO Y3HaTb NO HX MOBeLeHHI0; Mp npHONWKeHHA K HUM OHM He pacxoyu-, 
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AMC B paSHble CTOPOHbI, Kak STO leJaJIH KypaBJIH Tp BbIBOAKe, a cpa3y Nol- 
HUMaJIMCb Ha KPbIJIbA HW yJleTauJn. 

Mnorga Ha YTpeHHel 3ape HaM MPUXOAUMOCb CAILLAT OHOBPEMeHHO KpHK XY - 
paBJleH B TpeX pasJIMYHbIX HalpaBJeHuAX. Ilo coo6ulenMi0 UyKYeli-oeHeBOLOB, 
KaHalcKWe %KypaBH 3fecb OObIKHOBeHHbI: OHH @xKeFORHO HaXOAAT AWy paps. 
Hble rHe3{a, B KOTOPbIX BCera ObiBaeT NO [Ba slilta. 


Oraimden wou ibe st 4c ea D4]. 


Kak noka3aM Halim HcceqoBanus, KpacHosoOuK, paHee He yKa3aHHblt 
aaa KosbiMcKoli TYHIpbI, ABIAeTCA OOBIKHOBCHHBIM PHe3AILHMCA BHOM TIpu- 
MOPCKOH YacTH TYHApbl Mey HH30BbAMH p. KonbKosoli u UyxKoupeili. 

Becuo 1957 r. nepBble KpacHosoOuku OpiIM OTMeYeHBI 3ecb 27 V. 23 VI 
B IpHMOpcKol NowJioce TYHAPb!, B HH30Bbe p. Konbkopoli, MHOl Oblvio Halize- 
HO THe34O KpacHoso6ukKa, cofepxalllee YeTbipe slitla. Alita oKasavch yxe 
CHJIbHO HaCW2KeHHbIMM (MTeHelL HaKaHYHE BBbIYMIeHHA, C XOPOUIO pa3sBUTbIM 
9MOpHOHAaJIbHBIM NYXOM), H CMpelapHpoBaTb UX He yasocb. Hao ormeruth, 
4TO OKpaCKa AHI, CHJIbHO BapbupyeT ake B OLHOH KJlayqke. OcHoBHol dou 
UX ObIBaeT H OleLHO-3eseHOBaTHIli H KopHuHeBbIi. Ilo stomy cbony pa3s6pocaHbl 
TeMHO-Oypbie NATHAa, rylle CKOHUeCHTPHpoOBaHHble Ha TYNOM Kone Alina. Pas- 
mepey anil? 35)2. 5< 25,3;.35,9 «25,2; 36,2. 25,7; 36,9-« 25,4 mw. Tesi 
ObIJIO CieIaHO COBepleHHO OTKPbITO Ha Gepery o3epa, B 9 M OT BOJBI, y MOuly- 
CrHMBIUero CTBOJIa MepeBa (laBHHKa), CpeMM cTeJAutMxca MoGeroB HBHAKA. 
(HesqoBad AMKa BbIJIOKeHa CyXoOH pacTUTeIbHOli TpyxXoH HW CyXHMM AHMCTbAMH 
upp. J\Mamerp siorouka 8 cm. Cuerepitiad c rHe3a CaMKa ObiuIa MHOW oOOnITA; 
CaMIla OKOJIO rHe3la He OblJIO. 


BACH it Mn aatit pits? Tels G11 8.5.0.0. Osi a Cieslise Saag 


Kak noka3aJIM Hallid WccJIeqoBaHua Jietom 1957 r., amepuKaHcKHH Oekaco- 
BHLHbIM BepeTeHHHK ABJIAeTCA OOLIKHOBEHHOH TFHeslAulelica nTHUeH KoubiMcKol 
TYHpbl. B ryHape, mo HuKHeMy TeyeHHIO p. KonbKOBOH, HaM yflaslocb CcoOpaTb 
OouIbUIy!O CepHiO BSpOCJILIX NTH, MOObITh MyXOBbIX NTeHWOB MH HaHTH THe3sso 
aToro Bula. Becuolt 1957 r. nepBbie GekacoBUAHbIe BEPeTCHHHKH NOABMJIUCh 3]\ecb 
27 V. B 2To Bpema OONbINaA YaCTh TYHAPbI OblJla elle NOKpbiTa CHeroM, H TOJIb- 
KO M@JIKOBOAHbIe O8ePKH-OoJOTHAa LaBaJIM MpHuIOT MpHJIeTeBLIMM MHOPOUHCJICHHBIM 
CTaAM pa3JIMUHbIX KYJIMKOB. 

28.V uactb GeKaCOBHAHbIX BeEpeTeCHHHKOB JepKaslacb ye Napamu. Y [oOp!- 
TbIX B 3TO BpeMA CaMILOB CeMeHHMKH Jocruras 10—11 Mm umn. AvdHUKH Ca- 
MOK TakxKe ObIJIM y2Ke CHJIbHO pa3BUTbl; y OMHOM 3 HUX CaMbIM KpyNHbIM Pol- 
uKyJI uMea 6 MM B JMamerTpe, y Apyrou— 11 MM u HecKoOJbKO GoJNINKy JOB 
no 6 MM B [lMamerTpe. . 

Kaaika AMI, Mpovcxo{uT B MepBol Jekaye wioHA. Y caMKH, NOObITOH MHOIO 
8 VI, B Konlle AfiteBola OblJlo roToBoe K cHocKe AHO. Ilo cocrosHMio AMYHHKAa 
MOXKHO ObIIO 3aKJIOUHTb, YTO 3TO MocJeqHee AMMO KaqKu. Okpacka sila: 
no cBeTJOMy O6ypoBaTO-OJHMBKOBOMy oHy pasOpocaHbl NMOBepXHOCTHBIe 
TEMHO-KOpHuHeBble H Ooslee rlyOokHe HOJleToBo-cepble MATHA, Tylle CKOH- 
IeHTPMpoBaHHble Ha TYNOM KoHWe sa. Pasmep ero 30,7 x 44,0 MM. 

B nepBoli novloBHHe JleTa YacTO MpHXOUTCA HaOMOaTb OekaCOBHIHBIX Be- 
PeTCHHUKOB, C TpOMKOM Tpesb1O COBepwWAaIOUMX BBICOKO Hal TYHAPOM CBOM TO- 
KOBbIM moset. Ux Kpuk — BecbMa XapaKTepHat 3BOHKas TpedJlb, NOBTOPpAemaA 
HeCKOJIbKO pa3 nofpay. Y camila, AoObiroro 12 VI, cemenHuku cnayaJu, [JIu- 
Ha HX 7 MM. 

Tlepsprit BEIBOAOK, COCTOALLHH U3 YeTbIPeX NYXOBHUKOB, A BCTPeTHJ Ha HH3- 
Kom GosloTHctom Gepery o3sepa 29 VI. Bekacopuaubii BepeTeHHUK C TpeBork- 
HbIM KPHKOM JleTasl O1M3 MeHA MIM Oeradl Ha paccTOAHHM 7—10 M, Bbipaxkast 
Ip 9TOM Kpaiinee OecmoKolicrBo. Ilocte BecbMa MpOXOIMKUTeMbHBIX NOHCKOB 
MHe, HaKOHell, yAaJlocb OOHapyxKHTb OHOrO MyXoBHuKa, CHfeBINero Ha He- 
60/IbIIOM MOXOBOM ocTpoBKe. Uepe3 HeKoTopoe BpeMsA A Halles MO NHCKy H 
OCTaJIbHBIX Ky JHUKOB. OHM HaXOfMJIMCb BCe B pasHbIX MeCTaxX, OAHOTO W3 HUX 
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| MoliMaJ! IIpsMo Ha Bose — OH MpoOupavicsA K B3pOCJOM NTHIe. Trentipt OpiJ14 
elle OUCHb IOHbIC H, BEPOATHO, TOJbKO BYepa HIM ake CeroHA YTPOM IIOKH- 
HYJIH THe3fo. OHH 3aMeTHO CTpafaJIM OT XOJIOJa, H CTOHJIO MH TOJIBKO OTOHTH 
Ha HeCKOJIbKO WlaroB, KaK OeKaCOBHAHbIM BepeTeHHHK MIHOBeHHO CajHJICA UX 
corpesaTb. A joOniI Bspoc/ly1o MITHILy H BCex MTeHWoB. MHTepecHo OTMeTHTD, 
uTO 3TO OKa3aJICH CaMell, C XOpPOlO BbIpaxXeHHbIMH HaceMHbIMH NATHAMH. 
CaMKM lpi BbIBOAKe He OblJIO. 

B 9Tor xe JleHb, BO BpeMA BevepHell 9KCKYpCHH, Ha Oepery HeOoJbUOrO 
o3epKa-OovloTila A Halles rHe3o OeKacoBUHOrO BepeTeHHUKa. B ruesfe 0Ka3a- 
jlocb [Ba IlyXOBMuUKa, [Ba Mpyrux MTena HaXOAMJMCcb OKOJIO rHesfa. PHesyo 
ObIIO CHeaHo B KOUKe, O1M3 BOL, CpeAM TpaBbl, MU CBepXy ObIsO COBepileHHO 
orKpHiTo. JoBpouIbHO rlyOoKad THesoBad AMKa BHICTaHa CYXOM TpaBoU. JMa- 
metp JloTouKa 10 cm. Ha gue JoTouKa JlexKaslO HeECKONbKO KYCOUKOB CKOpJY- 
bl, OKpacKa KOTOPbIX OblJla COBeEPIIeEHHO aHaJIOrH4Ha BbIWeOMHCaHHOH OKpac- 
Ke AHIla 9TOrO Bua. 

BekacoBuyHybli BepeTeHHHK (CaMell) CaHJICA Ha THe3KO COrpeBaTb MTeHILOB, 
Kora A Haxofusica Bcero Hb B 1—2 Mor rue3qa. Halo orMeTHTb, YTO CaMKH y 
rHe3qa He Oplio. Ha cuelyiouluit AeHb 2TOT BbIBOAOK MepemecTHJica Ha 200 M 
oT rHe3qa. YW Hatien oMHoro WyXOBM4Ka, KOTOPOrO BepeTeHHHK, TaK Ke KaK HU 
Buepa, CaMJICA corpeBaTb. OctTaJIbHbIxX MTeHILOB pasblCKaTb yxKe He yaJOcb. 
Ilpu BpIBOAKe NepxKaJIcA ONATH TOMbKO OMMH Camel. Y AByX CaMILoB, JOObI- 
THX MHOKM 21 VII, OblmH xXopowlo pa3BuTbl HaceHble NATH. 

Bee BblilleH3Iox%KeHHOe AaeT MOJIHOe OCHOBaHHe CUTAaTb, YTO y OeKacoBuy- 
HOrO BepeTeHHHKa HaCWKHBaHHe AMI M 3a00Ta O NTeHWax JleKUT, TAK We Kak 
WM Y WJaBYHYHKOB, HCKJIOUMTeJIbHO Ha CaMile. CaMKH, M0-BAAHMOMY, HHKaKoro 
yuacTHA B 9STOM He IIpHHHMaIorT. 

KenyIKH MoObiTbix OeKacOBHAHbIX BepeTeHHHKOB BCera cokepxKalu JIM- 


YHHKH CJlemHeH H B HeOOJIbINOM KOJIMYeCTBE H3MeJIbUeHHbIe PACTHTeJIbHbIe OC- 
TaTKH. Bec camua 125 r. 


Aaeuieds- a S1ak Dill emo aae Dy 


Mbi naliiM 9TyY MHTepecHyio ualiky Ha THe3LoBbe B NpHMOopcKOH TyHApe 
MO HW%KHeMy TeyeHHIo p. KonbKoBol. 

BecHol mepBble YaKH 9TOTO BUa ObIIM OTMeYeHbI HaMH 3Jecb 29 V. 

21 VI, Ha oJHOM u3 o3ep B HH3OBbe p. KonbkKoBoli, HaMH Oblla Haliena rHe- 
3Q0BaAd KOJIOHMA BUJIOXBOCTHIX YaeK, COcTOAUad mpuMepHo v3 12 nap. JIpa 
OCMOTPeHHBIX PHesa OblWIH CleaHbl Ha OosoTIe, MEXKAY ABYX o3ep, H HaxomN- 
JIMCb Ha paccroxnuu 25 m ofuno of Apyroro. THe3qa ObiIM CleaHbl Ha CbIpOM 
MecTe H3 rpyOpix creOJleli cyxoli rpaBbl. TloqcruKa JoTOuKa Oplia BulaKHas, 
HacTOJIbKO CbIpo Opisio B rHe3qe. [pu merkoM HaxkaTHu MaJbilem Ha WHE rHesya 
BbIcTyNasa Boa. J[uamerp sorouka 10 cm. 

B oJHOM rHesze ObiIo Tpu cao HaCHKeHHBIX sila, B Apyrom Ba coBep- 
IWeCHHO elle He HACHKeHHBIX Ala. 


Hoorrrpie ualiku — Kak CaMKH, TaK M CaMI[bI, HMeJIM XOpOUIO pa3BuTle Ha- 
ceuble MATHa. CemeHuuku JocruramHn 15 mm JmMHel. 

25 VI Muoi Ob1IM Hal{eubI Ha Gepery o3epa eule 2Ba rHe3fla 3TOro BUA, coqep- 
*KallWe MO Ba COBepIeHHO He HaCW2KeHHbIX Alia. THesqa Onlin Cielanbl y 
CaMOH BOJbI, Ha HM3KOM BJla2KHOM MeCTe. OTO ObIJIM, HECOMHeHHO, BTOpble KJajl- 
KM NocJe rHOelM nepBblx rHe3q. Ilo cloBaM OMHOFO 4yKUH, sila yaeK Opi 
CMBITBI BOAOH BO Bpemsa wropMa 14—18 VI. Jo wropma on Buen 3hech STHX 
yaeK, CHAAUIMX Ha rHe3sqax. 

Y rue3q BUJIOXBocTbIe Yak 9HeprH4HO Hanamaior ua yYeJIOBeKa, a Tak2Ke 
Ha MpoJleTaroulH4x MHMO MOMOPHUKOB UM cepeOpuctix uaeKx. Touoc ux — qoBoub- 


HO Pe3KHH, XPHIJIbIM, MHOPO pas NOBTOpsAembIli KpuK. )KesyAKU OObITbIx Ua- | 


eK cofepKaJid BSpOCJIbIX PyYeHHHKOB H MaJIbKoB. Ona u3 oOnrrprx 22 VI | 


GaeKk JIMHAAa; MeHAJIMCb KOHTYpHble MepbsA. 
Akytekult  bunnan I] 
OcTYIHJI0 
Akayemun nayx CCCP 29 XT 1957 
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Jloxaayo Akanemun nayx CCCP 
1958. Tom 119, Ni 3 


SOOJOLH fl 


A. B. MOHAKOB 


HEKOTOPbIE JAHHbIE NO BHOJIOTMKH PA3BUTHA 
HW PASMHO)KEHHS ACANTHOCYCLOPS VIRIDIS (JUR.) 
(COPEPODA, CYCLOPOIDA) 


(Tpedcmasaeno akademuxom E, H. Ilaeacecxum 9 I 1958) 


A. viridis sBJlaetcs OHM U3 HaHOoJlee WHpoKO pacnpocTpaHeHHbIX WUKJO- 
NOB, HaCeJIAIOWIMM CaMble pasHooOpasuble mpecuble BoLOeMbI. Hamu Opis0 mpo- 
BeeHO HCCeoBaHHe eFO %KU3HEHHOTO WMKJa HM BJIMAHMA TeMMepaTypbl Ha ero 
MeTaMop@o3. 

OTOT BUY UccJielyerca He BMepBHe. B yacTHOCTH, AOBOJbHO NOApoOuble an- 
Hble 0 efO 2KH3HEHHOMY WHKJIy ObliM onyOuHKOBaHbI Baubtrep (4). OaqHako 
HeEKOTOPble CTOPOHbI eo OMOJIOFHH OCTaBaJINCb HEBbIACHeHHbIMH, H, YUHTbIBAaA 
MaccOBoe pa3BUTHe STOFO Bua B PrOuuCcKOM BOAOXpaHHJMLe U Apyrux ucKyc- 
CTBCHHBIX BOOeMaX, Mbl COUIH WeslecooOpa3HbIM ONYOJHKOBaTb NoJyueH- 
Hble HAMH peS3yJIbTaTbI, TEM OOJIee, YTO OHH BO MHOTOM paCXOATCA C HMeIOUIMMH- 
CA JIMTepaTypHbIMH aHHbIMH. PaOoTbi mpoBolNJucb B TeveHHe JleTa HU OCeHH 
1956 r. Ha PpiOHHckomM BosOXpaHvue nox pykoBoycrBom ®. JI. Mopjyxai- 
BoJiToBcKoro. 

CoOpaHuHble B MphHOpexKHOH 30He NMOJOBOSpPeJble CAMKH C AHIWeBbIMH MellKa- 
MH OTCaxKHBaJIHCb OTeJbHO B OHOJOrMyecKNe NpoOupKHU (M0 OAHOH B Kaxkyi0) 
eMKocTbio 50—60 cm? c BOON, B3ATOM M3 MecTa COopa 2KHBOTHBIX HM TpelBa- 
PHTeJbHO UpodubTpoBaHHoK uepe3s ras Ne 69. HadsiofenuaA npoBoxMJucb 
pu Temnepatype 10,8; 20 u 27°. Pa3 B HeslewiI0 BO BCex Cocy ax BOJa MEHAMACb. 
Cofep2kaHve KHCJIOpogqa B Bose C NOAONMbITHDIMH XMBOTHBIMH ObIJIO OM3KO K 
100% uHacpuneHuto. I]puH unquBuyyasbHOM BbIpallHBaHu HaylJIMycbl Yyepes 
WeHb NofsKapMJMBasuch KyJbTypolt mpocrelimmux (Blepharisma, Frontonia, 
leucas, Stylonichia, Paramaecium bursaria u Oomee MeuKMe), BbIpalleHHbIX Ha 
CeHHOM HacToe H pHcoBbIx 3epHax. B cocyfbl, Pe ormeyaJica Mepexox B kore- 
NOAUTHYIO CTaMi0, LoOaBJAMcb MepBble CTaqMH HaylMycoB Apyroro Bua 
WHKJONOB, B YacTHOcTH HaynuuHn Macrocyclops albidus. JJccrurmue nonoBo- 
3peJIOCTH KONeNOMUTH OTCaKMBaJHCb MapaMH (caMell HW CaMKa) B OT/eJIbHBIE 
CocyAbl, Te NpOBOAWIMCh HaOJIOMeHHA 3a KOMNYJAWMeH, pasBHTHeM AHI, YHC- 
JIOM TloMeTOB. JIA BLINCHeEHHA CKOPOCTH MeTaMopdo3a B YCJIOBUAX HekocTaTKa 
NUM Opa pasiM4Hol TemmepaType MO OAHOMY MOKOJIeHMIO HaylJIMyCOB OTCa- 
*KUBaJIOCb B XMMMYeCKHe cTaKaHbl emkocrbio 100—150 cm*. Jlua Konrposa 
Ipyroe MoKoJeHve HayMJIMyCoB, OTCa%KeHHOe TAKUM Ke OOpasoM, NOKapMIUBa- 
JlOCb peryJApHO CMelMaHHO KysJbTypoli Boopocel (Scenedesmus sp.) u 
nmpocrefimuux.- Onbirbl, HocTaBJeHHble MO BUIMAHHIO HefocTaTKa NUH Ha MeTAa- 
Mopdos (Mp pasHoli TeMMepatype), NoKa3asM pelllaioulee 3HayeHHe STOrO *ak- 
Topa. STO CGCTOATeMLCTBO CJIeLyeT YUMTHIBATh IIpH NOCTAHOBKe 9KCHePHMeH- 
TOB 110 BUJIMAHMIO TeMMepaTypbl Ha MeTamopdo3, Tak Kak lip Hefoyuete ak- 
Topa MMTaHHA B OMbITaX C pasJIMUHbIMA TeMMlepaTypaMH MOryT NOJY4HTbCA 
MpOTHBOpeyMBble JaHHEIe. 

To qanupim Basprep (4), WHKJOnMbI HccJleqyemoro Bula B yCJIOBUAX HeMocta- 
TOUHOTO MUTAHUA pasBUBaJIMCh M COspeBaJIH, HO MMeJIM 3HAYHTeJIbHO MeHbIIHe 
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pasmepbhl. Ho B HalliMxX OMbITaX C HeKOPMJI€EHHBIMH KYyJIbTypaMH MpH w1060H 
TemilepaType WUKJIOMbl OY€Hb 3AMeTHO OTCTAaBaJIM B CBOeM Pa3BUTHM OT WAKJIO- 
N1OB KOHTPOJIbHBIX COCYAOB, a TO HM COBCeM HpeKpailaJIM CBO MeTamMopdo3 Ha 
BTOpOH —TpeTbelt KorenofxuTHO crafuu. MMenHO NosTOMy Mp MOcTaHOBKe 
HallHX 9KCMepHMeHTOB OCOOCe BHUMAaHHe OpIsIo yesleHo BONpocy oOecneyeHHo- 
CTH TMuei WHKsONOB, H MOJIyYeHHbIe WaHHble OTParkalor Xo pasBuTUs 50 9K- 
3eMILIAPOB Komenol B YCJIOBHAX HOPMaJIbHOrO MMTaHHsA. 

TlokasaTeJiem Xopolliero COCTOAHMA MOMOMbITHbIX YKHBOTHBIX ABJIAIOTCH UX 
aKTHBHbIe JBH2KeCHHA, HHTeCHCHBHO OKpalleHHble KMIWWeCYHHKUH MU HaJiMuHe B TeJIe 
XKMPOBBIX BKJIOUeHHH. 

Konyaauua MpoOvCXoAUT pH aKkTHBHOM [JlaBaHHH, IpHyeM CaMKM Marke 
3aPlaTbIBaloT MIpOMJbIBalOWIMX MMMO MpocTeiumux. Camell, ep2kacb aHTeHHaMu 
3a 1aBaTeJIbHble HOXKKH CaMKH, Yepes HeoMpe/eJIeHHble NPOMeKYTKH BpeMeHH 
IIPpOH3BOAUT OpicTpble KoJeOaTeJIbuble JBHXKeHHA aOLOMeHOM MO HallpaBJIeHHId 
K aOoMeHy caMkH. Hakonell, CHJIbHO BbITHYB OpIOWIKO B CTOPOHY reHUTaJIb- 
HOPO CefMeHTa CaMKH, OH CABHraeT KOPOTKHMH TOJUKaMH YeTBepTOH Mapbl MWla- 
BaTeJIbHbIX HOF clepMaTodopbl HW MNpHKJlafbIBaeT UX K TeHHTAaJIbHOMY CerMeHTY. 
Tocae sroro 5—10 MHH. Napa WHKJIONOB WwaBaeT B TaKOM BHJle, 3aTeM CaMell H 
caMKa paciuJibiBarorcd. OOmlad MpOMOJKHTebHOCTS KONY ALN Jo 30 MHH., HO 
B OTICIbHBIX CJLYYaHX Napa WMKJONOB BCocTOAHHH copula HaxofMJacb 5,5 yac. 
BpimMeT AWM HW OOpas0BaHHe AHMeBbIX MeWIKOB y CaMKH HadHHaeTca BCerya Ye- 
pes 5—6 Hel MocJie ONJIOOTBOPeHHA, UTO COBEPLMIeHHO He COBMafaeT C MaHHbIMH 
BaslbTep, KoTOpad yTBepxaeT, yTO OOpasoBaHve AMIWeBLIX MeLIKOB MpOHCXo- 
WMT TOJIbKO Yepes 2—3 HeeuH. 

IIpennonoxenve Onectep (*) O TOM, YTO MpOMOJKHTEJIbHOCTh BbIHaLIMBa- 
HHUA AMWeBbIX MetiKoOB (y Eudiaptomus gracilis) He 3aBHcHT OT yCJIOBMM MHTa- 
HUA CaMKH, OKasbiBaeTcs CipaBeluBEIM HW Waa Acanthocyclops viridis. Bprua- 
IUMBaHHe AWW B AMMWeBbIX MeUIKaX e€CTb, OUCBHLHO, JIMIIb NpeloxpaHenHe UX OT 
moeqaHud IpyrumMv WHkKJonNaMy, B TOM YHCJie HW CaMAMH Ke CaMKaMu. B onbitax 
Hepe4KO OTOpBaBIIHecH OT aOoMeHa Ala OBOJIbHO ObICTpO Moelaucb poxu- 
TeJIAMH. B WeaX MpOBepKH 9TOFO ABJICHHA Y CaMKM WHKJIoNa, TOJIbKO UTO BBI- 
MeTaBIUeH AHIMeBbIe MeIUKH, OHH W3 HUX Ob OTIeeH MH MOMeLeH B YHCTHIL 
cocy c Tako Ke Boo. BolulyiieHve B HEM IIpOHCXOAHJIO OMHOBPeMeHHO C BBI- 
JIYMJIeHHeM HayIlJIMeB BTOPOrO MellKa, OCTaBJIeHHOrTO Ha CaMKe. WuKkyOalHou- 
HbIM WepHo C MOMeHTAa BbIXOJa AHI U3 AHWeBOAOB AO BbIJIYMIeHHA HaylJiHeB 
mposomxKaetca or 1—2 uel mpH Temneparype 20 u 27° no 4—6 AHeH TpH 
Temuepatype 10,8°, uro He pacxoguTca c aHHbimMu Basprep. 

B ombirax c TemnepatypoH 20° caMKH MocJle CospeBaHHA MpoxXKJH B cpel- 
HeM 42 [HA, H 3a STO BPeMA Aa Kaxkyadt no 7 MoMeToB; pH Temmeparype 
27° —32 JHA, M JaM Kaxaa No 5 MoMeTOR, OOJIbINad UaCTb KOTOPHIX OKa3aJlacb 
HEMOJHOWeHHOK, YTO, BOSMOXKHO, CBASAHO C MOHM2KeHHeEM AKTMBHOCTM CiepMb! 
pH MOBBIMeHHOH TemMepatype. Cilelyer Tak2Ke OTMETHTb, UTO pH TemMepatype 
27° caMI[bI HocJe OMMOLOTBOpeHHA HepeKO MOrHOasIM, HO STO He OTPaxkKaJOch 
Ha UMCJIe MOMeTOB OJHOM CaMKH. CaMKH, ONJOMOTBOpeHHble OAMH pa3 Cc MocJe- 
WylouleH 3aTeM OTCaAKOM CaMIOB, aH Takoe *%Ke KOMM4eCTBO MOMeTOB, Kak CaM- 
KH, BbIepxKHBaeMble C CaMIlaMH. 

C MoMeHTa BBIJYMVIeHHA KO BpeMeHH OOpa3s0BaHHA HOBOH Mapbl ALIeBbIX 
MeINKOB IpOXOXHT oT OAHOrO Ao Tpex Ane. CyulecTBeHHbIX pasJIMYHi B STHX 
CpoKaX B OMbITaX C pa3HbIMM TeMMepaTypaMu He HaOsOasocb. 

Baslbrep ylaJiocb mowyuaTb Jo 12—13 nomeros or ofHOM CaMKH B JeTHHe 
MeCAIlbl Ip BbICOKUX TeMMepaTypax (ONTHMaJIbHOH TemMiepaTypoli ona cuH- 
TaeT 22—23°). 

BpiJlymienve HayiJMeB H3 AMI Wpoucxo_MT OOprmuHO B Teyenve 10—15 mun. 
CamKa C CO3peBIUMMM AMMeBbIMH MelIKaMHM ObIcTpo ABuraercs, IIpH 9TOM 4acTb 
AMI, OTPbIBACTCA OT AMMEBbIX MELIKOB, H BbIJYIIJeHHe MpOMCXOAMT Ha He Co- 
cyta. IIpu cnokolinom cocToAHuM CaMKM MOxXHO BUeTb, KaK JMUMHKa IIpous- 
BOMUT ele 3aMeTHble TBWKeHHA B AMe HU, MpopBaB OOo/IOUKy, ObiCTpO BbICKa- 
KMBaeT Hapyxy. OcTaBascb HekoTOpoe BPeMA B HENOABUXKHOCTH C MOJKATbIMH 
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KOHCYHOCTAMH, JIMYHHKa, BHeSallIHO B83MaXHYB aHTeHHaMH, HauMHaeT aKTMBHO 
TaBaTb. 

BplIynMBiimeca HaynJHH MpOXOAAT B CBOeM pa3BHTHM IWecTb cramqui. Ka- 
%JOH HOBO cTaqMM npemmectByer WHHbKa. [ponent orxofa BbIepxXHBaeMbIX 
HayllJIMeB IIpH BCeX 3HaYeHHAX TeMMepaTypbl Obl O4eHb He3HauUTeJIbHbIM. 
BooOtje HaynMu sTOrO BHJla BecbMa HeTpeOoBaTeJIbHbI K YCJIOBHAM COjepxa- 
HMA, W MOUTH BCe H3 HUX JOCTHTaJM NOMOBOspedocTH. Obulad MpoOMOMKUTeMbHOCTH 
HaylIMabHOrO HepHoa Mp HHAMBUyaJIbHOM BbIpallMBaHHu B cpexHem 20 
Aue mpu Temnepatype 10,8°; 7 queli mpu Temmeparype |20° u 


6 [He pu Temnepatype 27° (puc. 1). Mepexogor | craquu Bo a 

Il u III o6nruno mporekaer B TeyeHHe MepBbIX Tpex Hel mp H 

suo6oH Temmepatype. 

Buauanve TeMiepaTypbl Ha MpOO/MKUTebHOCTh KoMeno- 

AUTHOTO MepHosla MeHbie BEIpaxkeHo. B onpirax no unquBu- 
WyaJIbHOMY BbIpaljHBaHuto mp Temmepatype 10,8° Becb Ko- tall? 
MenowUTHBIA mepHox Ao VI (momoBospesol) crauu oxBaTbl- 2 
Bal BCpeqHeM 22 HA; IpH TemMepatype 20 u 27°—14— ww 


15 qHer. 

TakuM oOpa30M, COKpallleHHe JJIMTeJIbHOCTH MeTaMop- 

@o3a Mp MOoOBbIMeHHH TeMlepaTypbl MpOWCXOAMT TlaBHbIM QW 

oOpa30M 3a CueT HayllJIMaJIbHOrO MepHola. SaBepiiieHHe metTa- 

Mopdosa, T. e. Mepexo, B VI konenogquTHy1o (B3pocJyt0) 

cTajlMio, H Co3peBaHHe MpOHCxoAHJO, CeqOBaTeJIbHO, Yepes = 4g 

42 HA pH Temnepatype 10,8° u uepes 20—22 nua pH Tem- 

mlepatype 20 u 27°. IIpupeyenuple MaHHble B OOUleM CXOJHBI C 

pesyabTatamu Koxepa (?), Mo KOTOpbIM OCHOBHaxd Macca UHK- 

JIONOB IipH KOMHaTHOH TeMMepaType 3aKaHuMBaJla MeTaMOp- 108° 20° 27° 
qpo3 Ha 18—22 jeup. RTE a ihctarats 

Murepecuo, uTO MeTaMopto3 paudKOB, BOCMUTbIBAeMbIX B sd ls ee: 

MaCCOBBIX KYJIbTYpaxX, BO BC€X CepHAX OMNbITOB 3aTATHBAJICA. ocr Haymau- 
Oro ABsIeHHe MpoTHBopeywutT JaHHpiM Kokepa m0 WuksoMaM asbuoro u Kone- 
9TOrO Bua, COrlacHO KOTOPbIM payKH Jyuule U OpicTpee pas- ioe mas 
BHBaJIMCb B MACCOBbIX KYJIbTypaX, 4YTO OH OODACHAeT JYULIN- non mene 
MM YCJIOBHAMM MHTaHHA, UMeA B BUY CKJIONHOCTb WMKJONOB  anpxom Byipamu- 
K KaHHHOaM3My. B naliMx onpirax mocJleqHee ABJIeHHe MMe- Banuu. 1 — xKo- 
JIO M€CTO, HO B He3HaUHTeJIBHOH CTeMeHH, NOCKOJIbKY KOHIWeH- sheen ine 
TpaluaA MMU Ha eqHHUILy oObema KaK B COCYJaX C e2MHMY HbIMM Be eee tee 
9K3eMIJIApaMHu, TaK H B Cocyflax c MaCcOBOH KYJIbTypol Mo puon 
BO3MOXKHOCTH NOLLepKUBaJIaCb OJMHAKOBOH UH, CYA 0 BHeLI- 
HeMYy BHy %KMBOTHBIX, OblJla BMOJHe JOCTaTOUHON. BosMOxHO, YTO Ha CKOPOCTb 
pa3BUTHA B MaCCOBbIX KYJIbTYpaX OKaSbIBalOT BpeHOe BJIMAHMe MpoOLyKTH! 06- 
Mena. BooOmle xe WMKJIoNaM 3TOTO BUa CBOMCTBeHHbI HHAMBULYaJIbuble pa3- 
JIMUKA: HaymsIMH OHOrO MOKOJIeHHA, MOMeULeHHbIe B OMMHAKOBbIe YCJIOBHA, 
pasBUBaloTCA C pasHoli cKopocTb10. Kokep mMpejmoularaer, uTO B STOM CJy- 
yae IIpH MHAMBULyasib HOM BbIPalMBaHW MbI He YJaBsIMBaeM BO3MO?KHOH pas- 
HHIUbI Cpeq cocyqoB. OwHako HaOmofaeTca WU pa3M4HbIM TeMI pa3sBHTHA Hay- 
IIMeB OMHOFO MOKOJICHHA, MOMeMLeHHBIX BMecTe. Ha HaliB3sriA, ITO ABJIeHHe 
CBA3aHO C (PUSHOMOrMYeCKHMH OCOGeHHOCTAMH MHIMBULYYMOB, YTO HaOsOMaeTcCA 
My Apyrux rpynm 2XMBOTHEIX. 

OkonuaHie MeTamoppo3a H HacTYIJIeHHe NOJOBOL 8pesIOCTH B MaCCOBBIX KYJIb- 
Typax mpu Temmepatype 10,8° mpoucxoguT B cpeqHeM Yepes 47 jHeu mMocJe 
BbIJIYMJeHHA U3 Ala, Mp Temnepatype 20° — yepes 40 HeH uM, HakOHeL, IpH 
Temlepatype 27°—uepe3 28 quel. Takum oOpa30M, pH MHAMBULyaJIbHOM BBI- 
pallMBaHHu paykH OCTHPAaiOT MO/OBO3pesOCTH B CpeAHeM MOUTH BABOe CKopee 
pH Temnepatype 20° u na 5—7 Aueli cKopee mpu 10,8° u -F 27. IIpu stom 
HaOMOLaioTcA SHAYMTebubIe KONeOaHHA B AIMTebHOCTH MeTamMopdo3a y pas- 
HbIX OCOOeH, KaK BUAHO M3 JMarpaMMbl Ha puc. 2. 

TIpupewennbie AaHHble B OOUleM COOTBeTCTBYIOT BbIBOLaM BaJbTep, 10 Han 
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HIM KOTOpOH JIHTeJIbHOCTb MeTaMopqo3a MpH BbICOKHX TeMIepaTy pax co, 
cTaBuldeT 3 HelesM (HO IIpH TeMMepatypax, OIM3KUX K HYyJIO, AO 3—4 mec.); o-} 
HaKO CaMKHM B Hallux oOMbirax co3peBaIM He uepes 8—12, a yxKe Yepes 2—5 
Heli Mocsle cospeBaHua cammos. Ip sTom CaMI{bI MocJie Nepexosa BO BSpOCJly10 
NOJOBO3peIYIO CTaLMIO MpHCTYNAawT K OMNJOLOTBOPeHMIO HeMeAJIeHHO, a He Ye- 
pes 10—15 qnei, kak numer Banprep. Hu y caMok, HH y CaMIOB HO HOcTH-) 
*KeHHM 3peJlo cTaMH He HaOJOJaeTCA YKa3bIBaeMOrO STHM AaBTOPOM MlepBO- 
HauaJIbHOrO MepHosa HecnocoOHoctH K OOpas0BaHHto 3pedIbIX MOJIOBbIX NPORyK-- 
Tos. B cBxA3H C 9THM HepeAKO MOXKHO Oblio HaOsOMaTb, Kak 3peuible CaMIlbl| 
OMJONLOTBOPAIH HeMOJIOBOSPeJIbIX CaMOK TOTO Ke 
MlOMeTa, H B OMbITHOM Cocye OKa3bIBaJIMCb KO- 
menowuThl V craw c MpHKJIeeHHbIMH CiepMa- 
ToctpopaMH. 

O6mlaAt MpOMOJOKUTeIbHOCTh XWH3HH WAKJIO- 
mop A. viridis cocraBaeT MPH BbICOKHX TeM- 
nreparypax (20—27°) mp wHAMBHAyaJIbHOM BbI-| 
palluBaHuH BO BpeMaA Meramopdosa 53—64 AnH,, 
IIpH COBMeCTHOM BbIPallHBaHHH (B MaCCOBBbIX( 
KYyJIbTypax) 60—82 qua, T. e. B OOnlem 2—3} 
MeC., UTO He€CKOJIbKO MeHbILe, YeM TO aHHbIM| 
BaubTep, KoTopad yKa3blBaer JIA JIeTHAX MOKO-; 
JleHui 3—4 mec. 
108° 20° 27° Bo scex ombirax BJIMAHHe TemlepaTyp OT- 

YeTJHBO IPpOABHJIOCb B pa3MepaxX BOCIIMTHIBae- 

Puc. 2. Wiamenenwe AsuTenbHOCTH yypIx XKHBOTHBIX, KaK C@MOK, TaK H Camus. IIpu} 

Metamopdo3sa Ac. viridis mpu 6 

pasmuunx Temneparypax; npu | H4SKOH TemuepaType Bbipactaer 6oslee Kpymi-} 

COBMECTHOM BBbIpalluBaHHH (YHCO Hoe TOKOJIeHHe. CpeqHHe pa3MepbIl COCTAaBJA- 

ocoGeli, saBepliMBuIMX MetTamop- 10T: pH Temmepatype 10,8°— camKu 1,68 mM, 

ioe ae i pete G0 camua 1,29 mm; upu 20°—camxku 1,53 mM, cam- 

"> 50 aned ; ira 1,14 mm; npu Temnepatype 27°— camxKu 1,47 

MM, CaMila 1,04 mM. Oro pa3Mune, WIA TaKHx 

CPaBHHTeJIbHO OYeHb HeOOJIbIUMX OPraHH3MOB 

BeCbMa OILYTHMO, OCOOeHHO ecu NIPpHHATb BO BHHMAaHHe, UYTO BeC H3MeCHAeTCSH 

MPONOPULHOHAIbHO Ky Oy JWIMHBI,H TAKUM OOpa30M HHAUBULYaJIbubI Bec WHKJONA, 

BbIpociero upu 10,8°, cranHoBurca nouTH ByABOe bONbWe Beca WMKsIoMa, BoC: 
NMTbIBAaeMOrO pH 27°, 

ApsenHe OOpatHoli KoppesAHM Mexy pasMepaMM Tesla H TepMH4YeCKHMH 
YCJIOBHAMM WIHPOKO pacipocrpaHeHo WH OODACHAeTCA, BUUMO, TEM, 4TO MOBbI-; 
IWeHHaA TeMilepaTy pa CTHMYJIMpyeT OOMeH BeleCTB H BbISbIBaeT OosIee YCKOPeH- 
HbIM TEMII MOJOBOTO CospeBaHuA. Takum o6pa30M, pu BbICOKHX TemMMepaTypax 
OCHOBHad SHeEPpruA pacxOJlyeTcA OpraHu3MOM Ha MOJIOBOe CospeBaHHe. | 

Jlia BecOHOrHxX PakooOpasHbIX TaKY!O 3aBHCHMOCTb 9KCIIePHMeHTAJbHbIM | 
myTemM QoKa3at Koxep (’) Ha mpumepe Cyclops serrulatus, Acanthocyclops ver- 
nalis, Ac. viridis, Ho B onmprrax mo mocJieqHeMy BUY OH ONepupoBad orpaHH- 
YeHHBIM YHCJIOM 3K3CMIIAPOB WM B 3aKJIIOUCHHe BbIPaxKaeT COMHeEHHe B JOCTO- 
BePHOCTH aHHBIX mo Ac. viridis. | 
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Mucrutyt 6vonormu Boxoxpannanuy 
Akagemun Hayx CCCP MeL IOeT 


IHMTMPOBAHHAS JIATEPATYPA 


1 B. M. P pt 10 8B, Cyclopoida n 
; pecupix Box, PayHa CCCP, 3, Bw. 3 (1948). *% R. Coker, 
oe d. ges. Hydrobiol. u. Hydrograph., 29) 406 (933) ny Jie : Ister, nce £ 
ydrobiol., Suppl., 20, 71, 4 (1954). 4E. Walter, Zool. Jahrb., Syst., 44, 375 (1922). 
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Jlornagn AKkanzemun nayk CCCP 
1958. Tom 119, Ni 3 


PHSHOJOL HA 


b. H. TKAYEHKO 


OB H3MEHEHHSX MHHYTHOLO OBBEMA CEPJILA 
MW MOKASATEJIEM TOHYCA COCYJOB MPH IKCNEPHMEHTAJIbHOM 
PHMEPTEH3SHH 


(ITpedcmaeaexo axademuxom K. M. Boikoetim 4 X11 1957) 


OOulenpH3HaHHbIM ABJIAeTCA MpefcTaBsleHue O TOM, YTO B MeXaH¥3Me CcToli- 
KOrO NOBbIMICHHA KPOBAHOFO laBJIeEHHA MpH THnepTOHHYecKOH OosesHu ompe- 
AeNAIOULMM ABJIACTCA MOBbILMeHHe TOHYCa apTepHow| c MocmeqyrouluM (Bropuy- 
HbIM) CHH2KeHHeM eATeJIbHOCTH cepfua (1°). 

OHaKO JlaHHble HEKOTOPBIX aBTOPOB CBHJeTeJILCTBYIOT O TOM, YTO MIpH Tu- 
MepTOHHYecKOH OowJles3HH BO3MO2KHO: CHHKeHve TOHYCa apTepHii MbillledHoro 
Tuna (*), NOHH2eHHe TOHyCca CocyJoB (°,°), a TakxKe yBeJMYeHHe MHHYTHOTO 
oObema cepflla (7°) wan ero cHHxKenHe (29,14). 

Safavel HacToAlel paOoTbl ABJIAIOCb OJHOBpeMeHHoe HCCJeqoBaHHe MH- 
HYTHOFO H CHCTONMYeCKOrO OObeMAa CepAla H TOHYCa COCyAOB NPM BO3HHKHOBe- 
HHH MW pasBHTHU CTOMKUX H3MeHeEHHH KPOBAHOrO JaBJeHua y 6 coOak c muTy- 
HMTPHHOBOH, NOYedHOH HM pedbilekKcoreHHOH PopMaMH SKCHepHMeHTAaJIbHOH rHnep- 
TeH3HH. 

AptepHasibHoe JaBJIeHHe H MoKa3aTeJIH COCTOAHHA TOHyCa CocyfoB ompeje- 
JIAJIMCb O€CKPOBHBIM CTOCcoGoM (7”), MHHYTHbIN WM CHCTOMUeCKHUH OObeM Cepia 
onpelesAHCb alleTHJIeHOBSIM cnoco6om TposbMaHa, MOAHHUMpOBaHHbIM (IA 
co6ak (7°). 

I cepua onutos. Ha 3 coOakax OblIO BbIACHeHO, YTO H3MeHeEHHA 
TOHYCa COCYOB HW JeATeJIbHOCTH Cepflla NP CTOMKOM MNOBBILIeHHH KPOBAHOrO 
WaBJIeHHA NO, BAMAHHeEM AMTeNbHOrO BBeLeHuA MMTYUTpHHa (74) MoryT ObITb 
pa3JIHUHBIMH. | E 

Y co6OakuH ByxH B KOHTPOJIbHOM MepHofe yPpOBeHb MaKCMMaJIbHOrO apTe- 
pHasbHoro JaBNeHHA KoJleOasicA B Mpesemax 120—130 mm pr. cr. Bennunna 
MHHYTHOrO OObema Cepflla paBHAJach 2,4—2,5 n, a cucTrosmueckoro 29—31 ma. 
Tloka3aTeH COCTOAHUA TOHYCa COCYAOB B STH AHH, ONpeeJAeMble B MMJVJIMJIUT- 
pax mpWreKatollel HM oTTeKalolleH KpoBH MoCJle mperpaxenuA HU BOsOOHOBUJIe- 
HHA BeHOSHOFO OTTOKa B KOHeCYHOCTH CoOakKH, MpakTWyuecKH CoBMaasiu, 4TO 
TOBOPHJIO O HOPMaJIbHOM TOHYCce CocyOB. 

C neppbix Ke JHeli BBeJeHHA NUTYHTPHHA MOBbICMMCh OLHOBPeMeHHO YPpo- 
BeHb KPOBAHOFO JaBJieHuA K MMHYTHBIM uM CHCTOMMYeCKHU OObem cepa. TloKa- 
3aTeJIH COCTOAHUA TOHYCa COCYOB TOBOpHIM OO ero yCHJIeHHH, Tak KaK BeJIH- 
YHA OTTOKa KPOBH MocJe dbyHKUHOHAaJIbHOH MmpoObl Ha pacrsaxeHHe CocyoB 
MOBbICHJIaCcb H Havasla MpeBasIMpoBaTb Ha BeM4HHOH mpuToKa. B faJbuel- 
IeM KPOBAHOe aBJIeHHe KPaTKOBPeMeCHHO MOHH3UJOCb AO UCXOAHEIX WHpp, 
UTO ObIJIO CBA3AHO CO CHH2KeHHeM MMHYTHOPO HM CHcTOJMYeCKOrO OOBeMOB Cepy- 
la, HECMOTPA Ha MOBbIWeHHbIT TOHYC CocyZoB. SaTeM MUHYTHBIT OObeM cepyila 
NOBbICHICA Jo 3,4—3,5 1, cucromMueckHH Jo 40 Mil H KpoBAHOe JaBJeHHe CTOH- 
KO Bo3pocsio Zo 180—185 mm pr. cr. (puc. | A). 

Yepes 2,5 mec. 0 MpeKpallleHHH BBeeHHA NMTYHTPHHa KPOBAHOE AaBle- 
HMe HavaJlO NOCTEMeHHO CHH2KATLCA HU JOCTUTIO UCXOAHOH BeNHUMHEI (puc. 1 5). 
STo CHMKeHHe MPOUCXOAUJO 3a CUeT YMCHbIMeHHA MHHYTHOFO M CHCTOMMYECKOTO: 
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OObeMOB Cepflla, XOTA NoKasaTeJIM COCTOAHHA COCYOB TOBOPHJIM O TOM, YTO | 
UX TOHYC OCTaBaJICH MOBbIIMeHHBIM. Hecmorps Ha JaJIbHelilee MOBbIMMeHHe TO- 
Hyca cocyos (c 25 III no 3 IV), KpoBaHoe JaBsieHve NpoAOJKaO CHHKATLCA, | 
vaK KaK MHHYTHbIM HW CHCTOJM4YeCKHH OObeMbI Cepia ynasIH HH*Ke CBoero HC- 
XOQHOrO YPpoBHA. 


OST WI MITIY BUBI24 7 MM 31S DZLL27291 3 § BMG II9LZ 
84 3 {2WMNUMMMMUMMMMI ILI I LUUMUUKKUVUL VV 


Pue. 1. Munytuprit o6bem cepa H TOHycC cocyfoB Mp MuTyYHTpHHOBOH 
rumepTeH3uu (co6aka Bysu). A —nepnHox pasBuTua runepren3suu, 5 — 
nepHoy, HopMamu3auuHn. CrpeikaMH M0Ka3aHbI Hayao WM KOHeI BBeeHHA 
MuTyHTpHHa. | — MpuToK KpOBH (BMJ) B COCY[bI KOHeUHOCTH Nocse mpe- 
rpaxkeHHuA BeHO3HOTO OTTOKa, 2 — OTTOK KpoBH (B MJ) Mocae BOCCTaHOB- 
JICHHA KPOBOTOKa B KOHEYHOCTH, 3 — MaKCHMAaJIbHOe apTepHasbHoe aB- 
sieve (B MM pT. cT.), 4 — MHHYTHBIH OObeM cepaua (B 1), 5 — cucTom- 
yeckHi o6bemM cepa (B MJ) 


Y coOaku Ppokuk, HeCMOTpPA Ha JJIMTeJIbHOe BBeeHHe NHTYHTPHHA, MOBBI- 
WeHHe YpOBHA KPOBAHOFO JaBJIeHHA OblJIO MeHee BbIpaxKeHO, YeEM Y TepBOH Co- 
6aku, HM Jocrurso sub 140—150 mm pr. cr. (mpH HopMe 125 mm prt. ct.). W3- 
MeHeHHM MMHYTHOTO MH CHCTOMYeCKOrO OObeMa CepAlla MpH 3TOM He HaOwJOMa- | 
Jlocb, HO TOHyc cocyZoB ycuuusica. Ilo BoccTraHoBeHHH TOHYyca cocyoB Jo 
HMCXOJHOFO YPOBHA CHH3HJIOCb H KpOBAHOe JaBJleHHe JO HOPMAJIbHbIX BeJIMUHH. 

Y co6aku Tpy6ayu AuTebHoe BBeeHHe NHTYHTpHHa MpHBeJO K CHHKeHHIO 
YPOBHA KPOBAHOTO aBJIeHHA, BeJIMYHHa KOTOPOrO MOHH3HJacb c 130—120 qo 
100—95 mm pr. cr. MunyTublit o6ObemM Cepfila Tak%Ke cuu3usca c 2,3—2,0 Fo 
1,4—1,3 a, noka3aTeJIM %e COCTOAHHA TOHyca CocyOB He H3MeHHJIMCcb. Bos- 
BpauleHHe BeHYHHbI KPOBAHOFO JaBJIeHHA K HOPMAJIbHbIM WHPpaM Mpov3olo 
B OCHOBHOM 3a C¥eT NOBbILICHHA MHHYTHOFO HU CHCTONHYeCKOrO OOBeEMOB Ccepslla 
JO HCxXo,HOrO ypoBHA. 

Ilcepua onbntos. Uepe3 3HaunTebHbI CpoK MocJie HOPMaJH3allHu 
KPOBAHOFO aBJIeHHA y TeX %e coOak OblJia BbIsBaHa MOYVeUHaA TrunepTensuA 
IyTeM BbIBeeHHA OOOHX MoveK MOA Koy cmMHb! (2°). 

IIpu ee pasBHTHH H3MeHeHHA B JeATeJIbHOCTH Cepjila H CocyOB Y pa3HbIx 
2KMBOTHBIX HOCHJIM pa3JIMUHbIN XapakTep. | 

Y coOaku ByaAH KpoBAHOoe JaBJieHHe NOBbICHJIOCh HM KOJIeOaJiocb B Mpeweax | 
130—220 mm pr. cr. [pu stom ume MecTo pe3kKHe KoeOaHHA MHHYTHOTO U 
cucTouMYeCcKOro OObemMoB cepyiia: oT 1,9 no 4,5 1 Hu oT 23 Jo 58 Ma coorBerTcT- 
BeHHO. ToHyc cocy0B HeCKOJIbKO moBbicuica. Han6oulee peskue MobeMbl | 
KPOBAHOPO LaBJICHHA MPOMCXOAMJIM MpH OMHOBPeMeCHHOM yBeJIMYeCHHH MUHYT- | 
HOrO HW CHCTOJIMYeCKOrO OObeMOBCepslla H TOHYCa CocyoB (puce. 2,3 VII, 4 IX, 
30 IX). B orjembuble WHA B3aMMOOTHOWIeHHA TOHYCa COCYOB U eATeIbHOCTH 
Cepia HOCHJIH KOMMeHCaTOPHbIM XapakTep, HECMOTPA Ha 9TO HOPMaJIM3allNus | 
YPpOBHA KpoBAHOrO JaBJeHHA HacTynasa He Bcerga (14 VI, 30 VIII, 20 IX). 
Tak Kak NOBbIMWeHHe TOHYCa COCyAOB y STOH COOaKH ObIJIO HE Ppe3KO BbIpaxKeno, 
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BBICOKHH YPOBeHb KPOBAHOFO JaBJIEHHA MOXHO OTHECTH TaBHbIM OOpa3soM 3a 
cueT OOJIbIOrO YBeAMYeHHA MHHYTHOFO M CHCTOMUeCKOrO OO beEMOB cepa. 
Y coOaxu Tpy6au u3menenusa cepmeuno-cocysucroli cucrembI Tocse BbIBee- 


es WILLTI FF EMLUI CN CBNBABRLGIINGCLE 


Puc. 2. Munytuptii o6bem cepa H TOHyC cocyJoB Mpu MoveuHo runepTex3uH 
(co6aka bys). OSo3sHaueHHa Te %Ke, uTO Ha pue. J 


HHA MoweK NOM KOKY CHHHLI ObIIH aHaJIOTHUHbl V3MCHCHMAM, ONMCaHHbIM JIA 
Bysana, Cc TOM JMUb pasHutet, uro y Tpy6aua koweOanuA MMHYTHOrO H CHCTO- 
M¥ecKOrO OOBEMOB cepa ObIJIH BbIParxKeHbI pesye. 

Tloce BpIBeqeHHA NoveK NOX KORY CNMHbI y coOaKH PpoKUK, HapaAyy c pes- 
KMM TIOBbILIeHHeEM TOHYCa COCYOB, ObIJIO OTMeYeHO 3HaUHTeJbHOe MOBbIMeHHE 
YPOBHA KPOBAHOTO aBJIeHHA 6e3 OCOObIX H3MeHeHHH MHHYTHOFO UH CHCTOsMYe- 
ckoro oObemMoB cepfuia. KoneOaHHa KpoOBAHOTO laBJeHHA Yy 93TOH co6akH 
NpPOHCXoAHJIH alle BCero MapaJiesbHO W3MeCHeHHAM TOHYCa COCY OB. 
OjHako B Te HH, Kora OTMe4aJOCb OHOBPeMeHHOe MOBbIIeHHe TOHYCa CO- 
CYOB H ycHJieHve JeAxTeJIbHOCTH Cepia, KPOBAHOe JaBJIeHHe NOBbIWaOcb 60- 
Jiee pe3Ko, KaK H y ByxAna Mp anaJIOrMuHbIX YCJIOBHAX. 

Takum o6pa30M, CTOMKoe MOBbIWeHHe KPOBAHOFO aBJIeHHA HM ero KoueOa- 
HMA MOLyT OCYULeCTBJIATbCA Kak 3a CUeT OMHOBPeCMeHHOTO YBeJIMYeHHA MHHYT- 
HOrO H CHcTOMYecKorO OObeEMOB Cepia H TOHYCa CocyOB, Tak MW 3a cYeT Mpe- 
MMYULCCTBEHHOrO MOBbINIeEHHA TOHyca CocyOB HJIM MMHYTHOrO H CHCTOUIMYe- 
CKOrO OObeMOB Cepla. 

@MYyHKUMOHAIbHbIe B3AMMOOTHOLMeHHA JCATEJIbHOCTH Cepia HW COCyOB U3y- 
yYaJIMCb Tak?Ke [IPH CHH2KeHHH KPOBAHOTO JaBJIeEHHA NpPpHMeHeHHeM cbapMakoOJIO- 
ruueckHX MpenaparTos. 

Wlcepusa onutos. Ha 3 coOakax c 9KcNepHMeHTabHOM «pedvleK - 
CoreHHOH» runepTeH3Hel Obl MpOBeleHbl OMbITLI C BBeeHHeM TeKCOHHA HJ 
WuKpenana. Tekconui BBoAMJICA BHYTpHMbIWedHO 1 mr na | Kr Beca 2KHBOT- 
HOTO exKeHeBHO B TeyeHHe 8—25 Hel, a MHKpenaH BBOLMJICA per os no | r 
B JleHb B TeYeHHe 6—12 Ane. 

JinurejbHoe BBexeHHe reKCOHHA COOaKaM BbISbIBAaeT Y HHUX CHMKeHHE KPoO- 
BAHOFO JaBJIeHHA, TlaBHbIM OOpa30M 3a C¥eT YMeHbIeHHA MMHYTHOTO H CHC- 
TONM4eCKoro OObeMOB CepAlla Oe3 CYULeCTBeEHHOrO H3MeHeEHHA CocyAMCTOrO TO- 
uyca (puc. 3A). Tak, y co6aku J[uuka yasiocb Ha JJINTesIbHOe BpeMA CHU3UTb 
BbICOKOe KPOBAHOe JaBJIeHve JO HOPMaJIbHBIX Wucpp: c 160 Ao 120 mM pr. cr., 
uTO ObIJIO CBA3AHO CO CTOMKHM MOHHKeHveM MMHYTHOFO OObeMa CepAlla ¢ 2,5 
qo 1,8—1,6 a. Y co6axu JKek cHM*KeHHe MOA BAMAHHEMTeKCOHHA MUHYT- 
Horo oObema cepaua c 1,4 go 1,1 1 npuBeno kK AuTebHOMY NOHMKeHuIO KPo- 
BaAHoro JaBsenua —c 220 yo 170—160 mm pr. cr. Y co6aku Oa cumKenne 
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MHHYTHOFO OObeMa Cepflla H KPOBAHOTO LaBJIeHHA HaOMOLaOCb TOKO JIM 
B TlepHO BBeeHHA TeKCOHUA, HM KaK TOJIbKO KYPC BBeJeCHHA TeKCOHHA ObI 
OKOHYeH, MMHYTHIM OObeEM Cepflla M BeNMYHHA KPOBAHOTO AaBJeHUA BOSBpa 
THIMCbh K mpexkHemy ypoButo (160 mM pr. crT.). 


SEC BUI CQLBIBUIS BAG TIMME BA BBD! 6 8 
§ 4 3 (2 mmm MMM MMMM MMA 1 I A RRRRE EEE 


Puc. 3. MunyTHbIli o6bem cepaua H TOHYC COocyOB Mp BBeJeCHHH TeKCOHHA H 
wukKpenaHa (coOaka IOua). CrpenkaMu yka3aHbl HavaJiO HW KOHElL BBeeHUA PeK— 
conus (A) uw wuHkpenana (5). Octambubie o6o3HayeHHA Te *&Ke, uTO Ha puc. | 


Iloka3aTeJId COCTOAHHA TOHYCa CocyOB y 9THX cobak cSeIeTe Sra aa 
O TOM, YTO MoCJie OKOHYaHHA KypCa BBeJeHHH TeKCOHHA TOHYC CocyOB y HH 
OCTaBaJICA MOBbILIeHHbIM. 

I]pHmMeHenie K STHM COOaKkaM HHKpellaHa BbI3sBaJIO JJIMTeJIbHOe CHHKeHM! 
KPOBAHOFO JaBJIeHHA 3a CUeT NOHMKCHHA TOHYCa COCYAOB, IPH OTCYTCTBHH OCK 
ObIX H3Me€HeEHHH B JeATeJIbHOCTH Cepia (puc. 35). 

Busou. 1. Tloppmmenve kKpoBAHoro JaBJIeHHA MpH IKCMNePpHMeHTaJ 
HbIX THMepTeH3HAX y CoOaK MOXeET ObITh OOYCJIOBJIEHO, HapALY C H3MeHeHHAM 
TOHYCa COCYJOB, H3MeHeEHHAMH MHHYTHOFO HM CHCTONHYeCKOrO OObeEMOB Cepslé 

2. BemwunHa MolbeMa KPOBAHOTO aBJIeHHA HaXOQHTCA B 3aBHCHMOCT 
IIPeEHMYULeCTBEHHO OT CTeMe€HH H3MeHeEHHH UJIM TOHYCa COCcyOB, WH MHHYTH 
ro oObemMa cepa, HH oOeHxX 9THX CyHKIMH. 

3, CuwxKeHve KPOBAHOFO JaBJIEHHA IPH MpHMeHeHHH FeKCOHHA OCYULeCTBUIS 
eTCA TlaBHbIM OOpa3soM 3a CUeT CHHKeHHA MMHYTHOFO UM CHCTOMMYeCKOrO OOBE 
MOB Cepia, a IpH BBeeHHH runorouuHa TACK — 3a cuer noHMxKeHHA TOHYC! 
cocyfos. Ilosromy mp NonbirKaX HOpMaJIM3alHH KpOBAHOrO JaBJIeHHA Heo 
XOJHMO YUHTbIBATb, KakKHe QYHKI[MOHAJIbHbIe 3BeHbA CepeuHo-cocyuCcTe) 
CHCTeMbI HMeIOT IIpeHMylecTBeHHOe 3HaYeHHeE B JaHHOM CTOMKOM IIOBbILLIeHH} 
YPOBHA KPOBAHOTO aBJIeHHuA. 


MuctutTyT 9KCMepHMeHTabHOlh MeAMIMHDI Tlocrynusto 
AxkajyleMHH MeQMUMHCKUX HayK CCCP 28 XI 1957 
UWHTHPOBAHHAS JIMTEPATYPA 
1p. ®. Jlaur, Tunepronuyeckan Oomesup, 1950. 2 A. A. Boromowen, Aprta 


pualbHaa runeptonua, 1929. 3 A. JI. MacuuxKos, Tunepronuueckan 6omesHb, 1954 
4C.h. Wren 6epr, Bpau. geno, No 7—8, 493 (1940).. 5 A.W.H eer e po 8, EAL SE 
x apoBa, Tp. HayuH. ceccuH, NocBam. 25-neTu1o Muctutyta cbusuorepanuu, 2, 119 (1948) 
°H.W.Apuuund, Tes. Joka. konpep. Mucr. ken. Mex. m0 uToraM HayuH.-nccn. pador 
3a 1953 r., JI., 1954, erp. 48. *’ H. H. Caspuuxudh, Kanunu. men, 26, No 9, 7 (1948; 
A AEE! HMR Os Io Slee Illa, WAG, MO GIG) PIR, Ww ll Gis Ne IB) ger, Naunyrj 
Schmiedbergs. Arch., 180, 381 (1936). 1°H. B. Jim x uuep, Tepanesr. apxus., 13, Ne 4, 4 
(1935). 4 B.C. Baama6au, Bpau. peno, Ne 4, 259 (1947). 1% H.W. Apununn, Ong 
ol. a%ypH. CCCP, 38, Ne 6, 744 (1952). 1% K. M. Cmupuos, Munyrtueiit o6bem cepa 
ero yCJIOBHOpeeKTopHad peryAHA MpH MbiWeWHO padore, Jucceprauns, JI., 194C 
ee A. Be ne y REDS aE a ens aHasu3 pedeKTopHolt peryasiun Heliporunodusa 
ucceptaunsa, JI., : Ho Kappan Ho eb auvespceknu ii, | . Me 
23, Ne 3, 27 (1945). : eo; al 
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Jlokxxann Akanemun Hayr CCCP 
1958. Tom 119, Ns 3 


MAPA3HTOJIO‘H A 


| B. 10. MHLLKEBHY 


K PACHIH®POBKE WMKJIA PA3BKTHS HEMATOJDI 
~ELAPHOSTRONGYLUS RANGIFERI SP. NOV. OT CEBEPHOrO OJIEHSA 


(ITpedcmaeaeno axademuxom K. H. Cxpabuneim 9 XII 1957) 


pu MaCCOBOM Te€JIbMHHTOKONpOJIOrH4ecKOM OOCJIeqOBaHHM CeBePHbIX oOuJle- 
HeH H3 OJIeHeBOLYCCKHX XO38AHCTB Pa3JIMYHbIX PaHOHOB CeBepa Mb OOHApYyXKu- 
Basu B 20—61% w«mu4HHOK 
HeMaTO MpOTOCTpOHrHuJH] Cc 
XapaKTepHbIM JIA OOJIbIIHH- 
cTBa IpekcTaBuTeJeH 93Toro 
CeMeHCTBa OPCaJIbHbIM LIH- 
“MOM Ha XBOCTOBOM  KOHIe 
mipuc. 1). 
| Ilo mopdoulornuy u pa3Mme- 
paM MBI 9TH JIMUHHKH MOA 
OTHeCTH Kk poxy Elaphostron- 
gylus, B3pociaa popMa Ko- 
TOpbIX BCTpeyaeTca, Kak 
M3BeCTHO, Y NATHHCTOrO HU 
OjlaropoqHoro OvleHH U Y 
Mapauia. 

He wmMea BO3MO%KHOCTH 
TIPOH3BeCTH BCKPbITHA CeBep- 
HbIX OJIeHeH, BbIJe/IA1OnLUx 
3TH JIMUMHKH, YTOOK HaliTu 
BO3OYNUTeJIA, MbI pel: 
1) u3yunTb moBeseHHe fun- 
YMHKH BO BHeIHeH Cpeze; 
2) ycTaHOBUTb HaJIMuHe Mpo- 
M@€2KYTOUHBIX XO3HeB; 3)’ BbI- 
3BaTb 3apaxKeHHe MHBa3HOH- 
HOH JIM4HHKOH ceBepHoro 
OJIeHS. 

OnbiTbhl moKa3aJIH, 4UTO 
JManHKH | craqan, BbIess10- Puc. 1. JImuuuka I cragqun Elaphostrongylus rangiferi 
mlHeCH BO BHeLIHIOIO Cpely 
c dpekaJIMAMM OJleHeH, OUeHb 
YCTOMUMBLI H MOryT COXpaHATbCA BO BHeWIHeH Cpese Jo 2 eT, HO He pacryT u 
MopdoJioruyecKu He M3MeHsIOTCA. Byqy4H CKOpMJIeHbI CeBEPHbIM OJICHAM U1 
MOJOMbITHDIM %XHBOTHbIM, OHH HHBA3HH He BbI3bIBaIOT, TaK KaK JIA UX MaJlb- 
Heliilero pa3BUTHA TpeOyerca MpOMexXYTOUHLIA XO3AHH. ONbITHI MOKa3aJM, UTO 
9TH JIMYMHKH MOLYT pa3BHBaTbCA B HOMKKE pas/MUHbIX CYXOMYTHBIX HM Mpec- 
HOBOJHBIX MOJIJIKOCKOB. 

Ws uncaa cyxXonmyTHbIxX MOJImOCKoB JIerue Apyrux unBasupyrwrca Trichida 
hispida u Succinea putris, 13 uncJIa MpeCHOBOAHbIX — pa3JIMUHbIe BUI POLOB 
Galba u Limnaea. Cyxonyrupre MOJIIOCKH HHBaSHpYIOTCH B 3Ha4dHTeJbHO 
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Goubiuleli CTeneHN, M CPOKM CO3PeBaHUA LO MHBaSHOHHOR CTaWH y HUX Mpoxoys 
ObicTpee. iis 
CopepuleHHo He MowaioT¢cA HABasHpoBaHulo MOvIsockH pofa Agriolimax. 

B mpomMexkyTOuHOM XO3HHHe JIMYHHKH NpeTepleBaioT Be JIMHbKH U ee 
raloT HHBa3HOHHOM cTafuu uepes 27—35 Aue. MupasuonHad JIMYMHKa UMeeT 
KOPOTKH 3a0CTPeHHbIi XBOCTOe3 MIHNa, JIeKUT, CBEPHYBIIMCh B MJIOTHOe KOJIbIO, , 
M HuKOra He MHUMCTApyerca. 

STHMH HHBa3HOHHBIMH JIMYMHKaMH, NOJIYYCHHBIMH M3 HOMKeK CyXOMYTHbIX Hf 
MIpeCHOBOJHBIX MOJIJIOCKOB, MbI 3apaxkaJIM CeBepHBIX OJIeHeH B BOspacTe 2—5 Mec. 
OneHu cofepxKasucb B yCNOBUAX, Tle ObII HCKJOUCH KOHTAaKTC KakuMu-JIMOOF} 
IIPOM@XKYTOUNLIMH XO3ACBAMH, MW Y BCeX OMbITHLIX 2XKHBOTHBIX, O€3 HCKJIOUCHHA,F 
yepes 3—4 Mec. NOABJAMIMCb B (eKasHAX JMunMHKH | craqun. 

OH OJIeHEHOK, TOJTyUnBUIMH CTO JMUMHOK per oS, Obi BcKppIT. IIpu BCKpbI 
THM Mbl OOHAPYAKUIM Y HerO NOX MATKOH MOSrOBOl OOOMOUKON HM B U3BUJNHAX: 
6oubIUHX NosJyMapnlt 30 NOLBHXKHBIX CBeTJIBIX HeMaTO Oo 50 MM JJIMHBI, C 3a- 
KPyIJIeHHbIMM TYbIMH KOHWaMH. | 

IIpu mopdosiormuecKoM M3Y4eHHH OKasaJlOCb, YTO BCe OHH Mpa vierKat 
K HOBOMY BAY, KOTOpbIii MbI HaHMeHOBasu Elaphostrongylus rangiferi sp. nov. 

Onucauue Bua. Teno Tonkxoe. [lepequni KoHell TyNO 3akpyr- 
JieH WM Wupe, 4eM 3aqunit. Kyrukya riiaqkas. PoTropoe oTBepcTue OTKPbIBaeTCAl 
TEPMHHaJIbHO H BEeT B ele 3AMETHYIO HEBOOPyXKeHHY! KalicyJy, 10 KpaxM KO- 
TOPOH paCMOJIOXKeHbI [Ba BeHTPaJIbHbIX H [Ba WOP3aJIbHbIX CocouKa. PoToBas 
KalcyJla BeeT B MHULeBOX, MOCTeMeHHO paCIIMPAIOMLMHCA K CBOeH 3aHel UacTH 
H BHOBb CY2KMBaloulMHCA K KOHILY. OKCKPeTOPHOe OTBEPCTHE OTKPbIBaeTCA Ha pac- 
crosnuu 0,164—0,192 mm or rosoBHoro Konia. HepsBuoe koJIbllo pacnovJiara- 
eTCH HECKOJIbKO BllepeqW 9KCKpeTOpHOrO OTBepcTHA, Ha paccTrosxHun 0,095— 
0,13 mm oT rojioBHoro Konia. Mexxyty HepBHBbIM KOJIbILIOM H 9KCKPeTOPHbIM OT* 
BeEPCTHEM JIOKaJIM3YIOTCA MeJIKNe WeHHbIe COCOUKH, JlexKalllue CJlerKa aCHMMeT 
pHuHo. 

Camel focturaer 26,5—34,2 MM JJMHbI NpH MaKCHMabHOK IMpHHe 
0,21—0,25 mm. Ilumesog goctruraer 0,55—0,64 MM JJIMHbI, IPH MaKCHMaJIbHON 
wmupuue 0,095—0,132 mm. XBocToBoli KoHell CHaO%KeH XOPOWO pasBuTOH OypcoH, 
He pa3eJleHHOoH Ha JIonacTu. PeOpa, noxzepxuBatoulne Oypcy, MOULHO pasBuTbi. 
PacnoJIoxKeHve BEHTPaJIbHbIX M JlaTepaJIbHbIX peOep B OCHOBHOM TakKoOe Ke, Kak 
My Apyrux npescrasuteset poga Elaphostrongylus. OxcTrepHo-jopsaJbuble 
peOpa WMpOKMM HHTepBaJIOM OTJeJIeHbI KaK OT OCHOBHOTO JOp3aJbHOrO peOpa,| 
Tak HM OT rpynlbl JaTepaJibHbIX peOep. Onu Kopoue BCeX OCTaJbHbIX, HO TOKey 
MaCCHBHbl; Y OCHOBaHHA JIeBOrO SKCTePHO-Op3aJbHOro peOpa co CTOpOHi 
JOp3aJIbHOrO OTXOAUT JONOJHUTebHOe peOpo, KOTOPOe HeCKOJIbKO TOHbIIe, 
HO MOUTH TakOH *Ke AIMHbI U UeT MapadJebHO OCHOBHOMY SKCTEPHO-Opsaib-; 
Homy peOpy. Jlop3aibuoe peOpo 0,0159—0,02 mm yAumHbI UMeeT WIMpoKoe oc 
HOBaHHe, OT KOTOPOrFO OTXOJAT [Be BeETBU, IPH4YeM OHA H3 HUX MMeeT HeOOVJb- 
IyiO JONOMHUTeJbHYy1IO BeETOUKY C BHYTPeHHeH CTOPOHbI (puc. 2). 

CnukyJibt Be, CBeTJO-KOpHuHeBoro Beta. JimHa ofHOM cnukysHI oT 0,2 
no 0,217 mM, Apyro# — or 0,217 yo 0,238 mm. Han6onpmeli wupun Rocruraror| 
OHH Ha MpOKCHMaJIbHOM Kontle (0,159 mM), nocTeneHHO Cy2xKMBaACb K JMCTAaJIb- 
Homy kKontly. IIpokcuMaJbubl KOHEM OKPYTJbIH, C Opsasbuol CTOpOHbI Kak 
Obl CpesaH, Kpad cpe3a TulayKue, C pe3KO OYePYeHHBIMH, CJIerKa BOJIHHCTbIMH 
JHHAAMH. J[ucTasbHbIi KOHEM CHMKYJIbI MY3bIPCBUAHO pacllupsAeTCA HM 3aKaH-| 
UHBaeTCA CJlerKa BOJIHHCTHIM HIJIOBMAHbIM OTpocTKoM. CnukyJibl, naunnad 
C MOp3aJIbHOFO Cpe3a Ha MPOKCMMAaJIbHOM KOHIe, Oe€TbI B TOHKYIO, MpoOspaynyn, | 
monepeyHO WCuepyeHHy!0 MeMOpaHy, KOTOpad mpufaer cnukyse Oosee mot: | 
HbIM WM POBHbIM BH. | 

Ilupuna MemOpanbl wa Cepequne CHHKYJbI paBHa WUpHHe NpOKCMMaJbHOrO | 
Kouta (0,159 mm). Ha qucraJibHOM KOHIe Ha ypoBHe KOHMa couKYyJIbI MemOpana\ 
pe3KO CYKMBaeTCA WH 3aKaHYMBaeTCA CBETJIbIM OCTPHeM C3aH WPIOBNHOrO OT-} 
poctKa cnukystbt. Pystex yocruraet 0,047—0,063 mm B qumuy uv 0,0159 mu B ca-! 
MOH IMMpoOKOH cBoeli yactu. PyvJleK cBeTVIbIii, HMeeT (POpMy YeHOKa, c pe3KHM | 
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paciuvpenvemM ocpequne, K OOOHM KOUILaM KPYTO CY2KHBaeTCH, HO KOHIbI ero 
H€ SaOcTpeubl, a TYMO Cpesaubl. IIpoKcHMaJIbHbIli KOHL, UMeeT HEACHOE paciten- 
JleHHe mocpefuue (puc. 3). Tennrampupiii KOHYC ACHO BbIPaxKeH B BHe [Byx 
NOJWyMapOBHAHbIX OOpPasoBaHHii, KarKMbIli c ABYMAH MaJIeHbKHMHM COCOouKaMH 
OAUH — Ha Op3aJbHOH CTOpoHe MocpequHe, OTHE K Kpalo, BTOpoH — na Kpato 
BHYTPpeHHeH JIMHHH. 


Ulysse 
EZ 


pum 


q Hi 


\ 
All I 


Puc. 2. Tlonopaa 6ypca camua Puc. 3. Cnukyspi 4 pyseK 


Camka_ jocturaer 33,8—50,3 MM JJIMHbI pH MAaKCHMaJIbHOH wWMpnne 
tesla 0,20—O0,28 mm. ITumesoy 0,59—0,65 mm Autuubl. XBOCTOBOH Kone 0,042— 
C,062 MM JJIMHBI, CJlerKa 3arHyT Ha BeHTPaJIbHYIO CTOPOHY, 3aKaH4MBaeTca 
TYMbIM KOHYCOM. OrBepcTHe BYJIbBbI paciOJlaraeTcaA B 3aHeH YaCTH TeJla Ha 
pacctosxnuu 0,174—0,277 mm or xpoctosporo Kouta. Ilepequaa ry6a BYyJIbBbI 
CJlerKa BbICTyMaeT Hay ypoBHem Tela. Baruua mocturaet 1,38—1,82 mm Aub, 
MOULHad, C WHJIMHApPHyeCKHM CCP)HHKTepOM, COeAMHAIOULHM ee C MaTKOHM, HyuLeH 
IBYMA TMapaJJieIbHbIMH TpyOKamu. 

JIM 4uNHKU, OOHApyxXuBaeMbIe B COCKOOaX MOSIa, B JeEPKHX HB (eKailb- 
HbIX Maccax, JocrurarT 0,349 mm ysmup uv 0,0159 MM wWaupHHbI no3sayqu Kona 
muuleBowa (CaMOH WupoKOH uacTu Tela). PaOQuTOBHAHbIM MuuleBO WocTuraer 
0,169 mm qvimHbI. Anyc pacnovioxen na pacctosuun 0,031 mm or xBocroporo 
KOHIa. XBOCTOBOH KOHell, KJIMHOBHHO 3aOCTPeHHbIM, Ha LOPsaJIbHOH CTOpoHe 
HMMeeT HalpaBJIeHHbIH K3aM JONOMHUTebHbIM WunUK (pHc. 1). 

Tubddbepentvadtpbunk Quaruos. Ilo orcyrcrsuw onopxoro 
almmapaTa Ha XBOCTOBOM KOHIe caMlla, XapaKTepHOMY CTpOeHHIO Jlop3aJIbHoro 
peOpa H OfMHapHOoro pysbKa OnuCanubI Hamu BU OTHOCUTCA K poy Elapho- 
strongylus Cameron, 1931. 

Poy Elaphostrongylus Cameron, 1931 qo nacrosujero Bpemenn Obl mpex- 
cTaBJieH ByMA Buamu: E. cervi, naligqennpiit B Wornangquu Kamepourom B 1931 r. 
(:, 8) y Cervus elaphus, u E. panticola, nalinqenupili 8 CCCP JIo6umosbim B 
B 1945 r. y Cervus elaphus sibiricus n Cervus nippon. OnucaHHbit Hamu HO- 
BbIi, TpeTui Bux Elaphostrongylus orsmmuaeTcHd OT ByX BbIlMleyKasaHubix 
CJIeEAYIONLUMH Tpu3sHakaMy: 

1) dbopmoit u pasMepoM pyJbKa — pa3Mmep pyJbKa y Hallero Buya MocTuraerT 


0,063 wm, a y Apyrux zByx 0,073—0,075 mM; 
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2) Ooylee MOLLHbIM CTPOeHHeEM peep Oypcbl H HaJIMUHeM JONOMHATEIbHEIX | 
BeTBeli Ha OHO M3 OCHOBHBIX BeTBeli MOp3asIbHOrTO peOpa HM OMHOM 9KCTepHO- 
Op3aJIbHOM peOpe. 


JleHHHTpawcKHH HHCTHTYT YCOBepLIeHCTLOBaHHA Tloctynuso 
BeTepHHApHbIX Bpaueli 9 XII 1957 
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